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1 IOSACHUTEJIBHAS 3AIINCKA

1.1 deap AucuUMINHLL: popMUpOBaHNE CHCTEMAaTUYECKHX 3HAHUN OCHOBHBIX OIpesierie-
HUI, TeopeM, TEOpHH U3 Kypca MaTeMaTUKH, alTOPUTMOB U METO/0B PELICHUS MaTEMATUYECKUX
3a[a4 1 33J1a4, CBA3aHHBIX C MATEMaTHUYECKUM MOJICITMPOBAHUEM; HAYyYHOE 0OOCHOBAHUE TEOPEM,
IPEUIOKEHUI U METOJJOB MaTeMaTUKH; N3y4E€HUE POJIM U MECTa IUCLUILIMHBI B CUCTEME MaTeMa-
TUYECKUX U €CTECTBEHHBIX HaYK.

1.2 MecTo aucuuninubl B cTpykrype OOII

Jucuumimna «MaTeMaTHKay OTHOCHUTCS K JAUCHUIUIMHAM 00s3arenbHoi yactu 6moka bl.
(1.0.10)

Jnis ocBoeHUST TUCHUIUIMHBEL «MaTemaTukay o0y4aroIuecst UCIOIb3YI0T 3HAHUS, YMEHUS,
c(OpMHPOBAHHBIE B X0/I€ U3yUeHUsI ITpeameTa «MaTemaTtuka» B 0011eo0pa3oBaTeIbHON HIKOJIE.

JucnuruimHa «MaTeMaTHKay SIBIISIETCS OCHOBOW BBICIIET0 0Opa3oBaHus. 3HAHUS U YMEHHS,
dopmupyemMble B IIpolecce M3Yy4YeHUs OUCLUIUIMHBI «MaTtemaThka», OyayT HCHOJIb30BaThCS B
JAJIIbHEHIIEM IIPU OCBOEHUM CIIEHUAIN3UPOBAHHBIX JUCLMIUIMH IO HAIPaBJIEHUIO MOJITOTOBKU
04.03.01. Xumust, npoduiib « AHATUTHIECKAS XUMUSD).

1.3 IncuuniimHa HanpasjeHa Ha ¢popMupoBaHue ceaywmux komnerenuuii: YK-1,
OIIK-4:

-YK-1. CnocoGeH ocyniecTBIsSTh TOUCK, KPUTUIECKHIA aHAIN3 ¥ CHHTE3 HH(OPMAIIHH, TIPH-
MEHSTh CUCTEMHBIH MOJIXOA Ul PEeLICHHs] TOCTABICHHBIX 3a7ay, HHAUKATOPAMH JOCTHXKEHUS
KOTOPOU SIBJIAETCS:

e VK-1.1. Ananusupyer 3aady, BblJIe/sIs €€ 0a30BbI€ COCTABIIAIOIINE;

e VYK-1.2. Onpenensier, HHTEPIPETUPYET U PAHKUPYET WH(POPMAIHIO, TPeOyeMyIo sl pe-
IIIEHHS TIOCTABJICHHOM 3a1a4H,

e VYK-1.3. OcymecTBisieT moUCK HH(OOPMAIMH ISl pEIISHHS TOCTABICHHOM 3a1auy 10 pas-
JUYHBIM THUIIaM 3aIpOCOB,;

e VK-1.4. [Ipu o6paboTke nunpopmanuu oriandaeT HakTbl OT MHEHUI, HHTEPIIPEeTaLUid, O11e-
HOK, (hopMHUpYyeT COOCTBEHHBIE MHEHHS W CYXKIEHHs, apryMEHTHPYET CBOW BBIBOJBI U
TOYKY 3pEHUS, B TOM YUCIIE C MPUMEHEeHUEeM (puaocodckoro NOHATUHHOTO anmnapara.

e VYK-1.5. PaccmarpuBaer u npejsiaraeT BO3MOXKHbIE BApUAHThI PELLIEHUs I0CTAaBICHHOI 3a-
Jlaui, OLIEHHUBAsI UX IOCTOMHCTBA U HEJOCTATKU

- OIIK-4. Crioco6eH niaaHupoBaTh pabOThl XMMUYECKOH HAlpaBIEHHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATH MOIYUYEHHbIE PE3YJIbTAThl C UCIOJIb30BAHUEM TEOPETUUECKUX 3HAHUMN U MpaK-
TUYECKUX HABBIKOB PEIICHUSI MAaTEMAaTHUECKUX U PU3NUECKUX 3aJaYMHANKATOPAMM JOCTHKEHHS
KOTOPOU SIBIIAETCS:

e OIIK-4.1. Ucnions3yeT 6a30BbIe 3HAHUS B 007IaCTH MaTeMaTUKU U (PU3UKH MPHU TIIAHUPO-
BaHUM pabOT XMMUYECKON HANPaBIEHHOCTH

e OIIK-4.2. OOpabaTbIBaeT JaHHbIE C UCIOIb30BAHUEM CTaHIAPTHBIX CIIOCOOOB AIPOKCH-
MaIlMH YHCICHHBIX XapaKTEPUCTHK

e OIIK-4.3. aTepnpeTupyeT pe3yabTaThl XUMUICCKUX HAOTIOJCHUA C UCTIOIb30BAHUEM
(bu3NYeCKUX 3aKOHOB U NPEJCTABICHUN
1.4 IlepeyeHb MUIAHMPYEMBIX pe3yJbTATOB 00yueHHUs1. B pe3ynbTare n3ydyeHus AucIu-

IUTMHBI CTYAEHT JOJIKEH

- 3HATh:

- OCHOBHBIE MIOHATHUS: MAaTPHIIA, HIEMEHThI MAaTPHULIbl, PABHbIE MAaTPULIbl, AUATOHAIbHAS, €TUHIY-
Hasl, TpeyrojbHas, HyJieBas, TPAaHCIOHUPOBAHHAsA, CTylI€HYaTass MaTPHUIbl, ONpPEIEIUTENN BTO-
pOro, TPEThEro MOPSIIKOB, HEBBIPOXKICHHAs, 00paTHAs MaTPHUIIbI, PAHT MATPHIIbI, CHCTEMBbI JIUHEH-
HBIX YPaBHEHUH, BU/IbI PEIICHUH CHCTEM ypaBHEHHH, BEKTOP, KOOPIUHATHI BEKTOPA, CKATSIPHOE,
BEKTOPHOE, CMEIIAHHOE NIPOU3BEACHHS BEKTOPOB, CUCTEMA KOOPJIMHAT Ha IIOCKOCTH, BUABI CH-
CTeM KOOpAMHAT, MPeoO0pa30BaHUs CUCTEM KOODPJMHAT, JIMHUU Ha IMJIOCKOCTH: MpsMasi, OKPYK-
HOCTb, 3JUIHIIC, TUTIepOoIIa, mapadoia, ypaBHEHUE IPSIMOM B IPOCTPAHCTBE, IIMIIMHAPHUECKUE, KO-
HUYECKHE MOBEPXHOCTH, KAHOHUYECKHE YPAaBHEHUS TOBEPXHOCTEN BTOPOTO MOPSIIKA;



- ICUCTBUS HaJ MAaTPUIIAMU, CBOMCTBA OMPEICIUTENICH, METO bl BBIYUCIIECHUS ONTPEACTUTENEH, Me-
TOJI HAXOXJICHHUS paHra MaTpHIlbl, METObI PEIICHUI CHCTEM alredpanuyecKux ypaBHEHUH, Jeii-
CTBUS HaJl BEKTOPAMM, METOJ Pa3JIOKEHUs BEKTOpa 110 OpTaM, CBOMCTBA U METOBI HAXOXKIACHMUS
CKaJISIPHOT'O, BEKTOPHOI'O M CMEILIAHHOT'O IIPOU3BEIEHUI BEKTOPOB, CBSI3b MEK/Y Pa3IMYHBIMU BU-
JJaMH CUCTEM KOOPAMHAT Ha IUNIOCKOCTH, CIIOCOOBI 3a/1aHuUs NPSAMON Ha INIOCKOCTH U B IIPOCTPaH-
CTBE, OCHOBHBIE IIPUJIOKEHUS METO]a KOOPIMHAT Ha IJIOCKOCTU U B IPOCTPAHCTBE,

YCIJIOBUS NEPIEHIUKYJIAPHOCTU U MapaUIEIbHOCTH MPSAMBIX HA IUIOCKOCTH U B IIPOCTPAHCTBE U
IJIOCKOCTEN B IMTPOCTPAHCTBE;

- IOHATHS (PYHKIMU OJHOHN NEepeMEeHHOM, 001acTH ONpe/eeHNs U MHOXKECTBA 3HaYeHUH (PyHK-
UM, TTOCIIEIOBATEIBLHOCTH, TIpe/ena, (yHKIMN HeTIPEPhIBHOM B TOUKE, HA MHOXKECTBE; CBOWCTBA
OCHOBHBIX 3JIEMEHTApHbIX (YHKLUH, cBOMcTBA (PyHKIMI, UMEOLIeH Tpeaes, MeTObl BbIYHUCIIE-
HUS TIPEEIIOB; CBOMCTBA (DYHKINIA, HEMPEPHIBHBIX B TOUYKE M HAa OTPE3Ke, aITOPUTM HCCIIETOBAHUS
(YHKLIMU Ha HEIPEPHIBHOCTH;

- IOHSTHE MPOU3BOIHOM, ITPaBUIIAa HAXO0XKICHHSI IPOU3BOTHBIX, TAOIHUILY TPOU3BOAHBIX OCHOBHBIX
3JIEMEHTAPHBIX (PYHKLUH, F€OMETPUUYECKHI CMBICI TPOU3BOAHON (QyHKIMHU B Touke, Auddepen-
nuana (QyHKIMU B TOYKE, YPaBHEHHE KacaTelbHOH, HOpMalld, CBOMCTBA TU(HEpEeHIINPYEMbIX
(GYHKUMI B TOUKE U HA OTPE3KE, AJITOPUTMBI UCCIe10BaHUs (DYHKIMH HA SKCTPEMyM M HaxXOx/ie-
HHUE HanOOJIBIIET0 M HAMMEHBIIIETO 3HAaYeHUH (PyHKIIMH Ha OTpE3Ke, aJITOPUTM MOITHOTO HCCIEI0-
BaHUs (DYHKIUHU U IOCTPOEHUS IpaduKa;

- IIOHATHS HEOTIPE/ICTICHHBIN U OTPEICTICHHBIN HHTETPaJ, X CBOMCTBA, (opmyiny Hetorona — Jleii-
OHMILIA, METO/1bI UHTETPUPOBAHUS (C TOMOLIbIO TaOIMIIbI, 3aMEHOM IEpEeMEHHOI, 110 YacTsAM), Ipo-
creiimme qpoOu M METOIbI MX UHTETPUPOBAHMS,

- NOHATUSA: PYHKUUH 2-X, 3-X MEePEeMEHHON, 00JIaCTU ONpe/ieeHus, MHOKECTBAa 3HAaYEeHUH, rpa-
¢uka GyHKIMH 2-X TIEPEMEHHBIX, JIMHUU YPOBHS, IIOBEPXHOCTH YPOBHS, Mpeaena GyHKIu, He-
IPEPHIBHOCTH (DYHKIMU B TOUKE, YACTHON MPOM3BOIHON MEPBOro M BBICHIMX MOPSAKOB, TUdde-
peHIMaia epBOro U BHICUIMX MOPSJIKOB, IKCTpeMyMa (PYHKIUHU 2-X IEPEMEHHBIX, IPOU3BOIHOM
10 HalpaBJIEHUIO, IPAMEHTa, IKCTpeMyMa (PYHKIUH 2-X EPEMEHHBIX JBOWHOTO U TPOHHOIO MH-
TerpajioB, KpUBOJIMHENHBIX UHTErpasioB | u |l pona,

cBO¥icTBa npenena GyHKIMU U QYHKUUH, HENPEPbIBHBIX B TOUKE,

ypaBHEHHE KacaTeJIbHOM INIOCKOCTH U HOPMAJIU, AITOPUTMBbI HAXOKICHUS TPOU3BOIHBIX BBICIINX
MOPSIIKOB,

- QJITOPUTMBI HaXOXKIAEHUSI IKCTpeMyMa (GyHKLUH JBYX NEPEMEHHbIX, HAMOOJIBIIETO U HAUMEHb-
IIEro 3HaYeHUH (PYHKLIUHN Ha KOMIIAKTe,

- CBOMCTBA JIBOMHOTO U TPOMHOTO MHTErPajoB, KpUBOJIMHENHBIX HHTErpasioB | u |l ponga, metombl
UX BBIUUCIICHUS, AITOPUTM BOCCTAHOBJIEHUS (DYHKIIMU C IOMOIBIO MOJIHOTO AuddepeHnnana;

- IOHSTHSI YUCIIOBOTO, (PYHKIIMOHAIIBHOTO, CTEMIEHHOT'O PsAJIa, CXOAIIET0Cs U PACXOIAIIETOCs psi-
JI0B, a0COJIIOTHO M YCJIOBHO CXOJsLIerocs paja, psjaa Oypbe, CBONCTBA CXOAIMUXCS PSJIOB,

- HE0OXOAMMBII IPU3HAK CXOJUMOCTH, JOCTATOYHBIE TPU3HAKU CXOIUMOCTH MOJIOKUTENIbHBIX psi-
JIOB: IPU3HAKU CpaBHEHUs, mpu3HaKk [lanamOepa, Komm, naterpansubiil npusHak Ko,

- aJITOPUTM Pa3I0KEHUS PYHKIUH B CTETIEHHOM psiJl, TAONMYHBIE CTENIEHHBIE PSI/Ibl, UX TPUMEHE-
HUA,

- popMyJIbl A5 BeIUMCIeHUs KoadduimeHToB paga Pypre, Teopemy upuxie, anropurMsl pas-
noxenus 2w, 2| — neprHoIuUecKuX, YeTHBIX  HEUCTHBIX;

- TOHATHS: T PepeHIINaTbHOTO ypaBHEHHS N-TO MOPs/IKa, IEPBOT0 MOpsAKa, perieHus, o0Iiero,
YaCTHOTO, 0COOOTO PEIICHHH, IMHEWHOTO OJTHOPOAHOTO U HEOHOPOIHOTO MU PepeHITMATBHOTO
YPaBHEHHMS BBICIIUX MOPSIKOB C MOCTOSHHBIMU KO3 (ppHLineHTaMu, cucTeMbl UG GepeHInaIbHbIX
ypaBHEHUH, HOPMAIBbHOHN cucTeMbl U depeHIINalbHbIX YpaBHEHUH, CUCTEMbI JTUHEHHBIX UG-
(depeHIaTbHBIX YPaBHEHUH,

- TEOpEMY CYyIIIECTBOBAHUS U €IMHCTBEHHOCTH pelieHus 3anaun Komw;

- TUnBl 1 depeHualbHbIX YPaBHEHUH EPBOT0 MOPSIIKA, METObl PEIICHUI YpaBHEHUH ¢ pa3-
JENSIOMUMHUCS TEPEMEHHBIMH, C OJTHOPOAHBIMU (YHKIUSMU, B MONHBIX JuddepeHnmanax, jam-
HelHbIX, bepnynnu, Kiepo, Jlarpanxa,



- TUIBI UG GEepeHINATBHBIX YPaBHEHUH, IO CKAIOIIUX OHWKEHNE MTOPAIKA, METOIbl X pellie-
HUSI, METO/IbI PEIICHUS TMHEHHOTO OAHOPOAHOTO M HEOAHOPOAHOTO A hepeHInalIbHOTO ypaB-
HEHMsI BBICIIMX HOPSIIKOB C TOCTOSIHHBIMU KO3 PULIEHTaMH,
- IOHSATHUS TEOPUH BEPOSTHOCTEN: IKCIIEPUMEHT, UCIIBITAHUE, UCXOJ, YJIEMEHTAapHOE COOBITHE, CO-
ObITHE, IPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUIH, BEPOATHOCTh COOBITHS (aAKCHOMATHYECKOE, Kiac-
CHUYECKOE, FEOMETPUUECKOE OIPEEIICHHUS ), YCIIOBHAS BEPOSITHOCTD, JUCKPETHAS CllydaliHas BEJIU-
YyHA, HEMpPEphIBHAS CilydyaliHas BENMYMHA, (PYHKIUA pacrpezaeseHus BepostHoctedr HCB, eé
CBOMCTBA, IJIIOTHOCTH pacnpeneneHus HCB, HopmanbHOe pacnpe/ieneHue;
- BU/IbI COOBITUH, NeMCTBUSA HaJl COOBITUSAMU, TEOPEMBI CIIOKEHUS U YMHOXKEHHsI BEPOSTHOCTEH,
dopmyna nmomHOK BeposiTHOCTH, popmyina beiteca, popmyna bepuym,
- 3aKOHBI pacIpeesIeHUs] BEPOSITHOCTEH NUCKPETHOM Cily4ailHOW BETMUYMHBI, YUCIOBBIC XapaKTe-
PUCTHKH CIIy4yaliHBIX BEIMYMH: MaTemaTruueckoe oxuaanue 1 JJCB u HCB, ero cBoiicTa, auc-
nepcust JICB u HCB, ero cBoiicTBa, 3aKOH OOJIBIIIUX YHCET,

- YMeTb.
- TPAHCIIOHUPOBATh MATPULIbI, BBIMOIHAT ACHCTBUS HAJl MAaTPULIAMHU, IPUBOIUTh MATPUILLy K Ka-
HOHUYECKOMY M CTYIIEHYaTOMY BHJaM, HAXOJUTh OOPAaTHYIO MAaTPUILy M PAHT MATPHIIBI, BBIYHC-
JSTh ONPEIETUTENH 10 ISTOr0 HOopsiiKa, pelaTh CUCTEMbl aIreOpanyeckiX ypaBHEHUH 1o Gop-
mynaMm Kpamepa, merogom ["aycca, HCIIONIb3ys paHr MaTpPHUIIbI,
- HaXOJUTh CKaJIIPHOE, BEKTOPHOE M CMELIaHHOE MPOM3BEAECHUS BEKTOPOB, peIllaTh OCHOBHbBIE
THUIIBI 33]1a4 C MCIOJIb30BAaHUEM CKAJIIPHOI'O, BEKTOPHOT'O M CMEIIAHHOIO MPOU3BEIECHUN BEKTO-
POB, C TIOMOIIBIO METOJ]a KOOPAUHAT pellaTh OCHOBHBIE THUIIbI 33Jjau Ha MJIOCKOCTU: HAWTH pac-
CTOSIHME MEXJly TOYKaMH, pa3fesuTh OTPE30K B 3aJJaHHOM OTHOLIEHWM, HAMTH IUIOIIAJb Tpe-
YTOJIbHUKA, YTOJI MEX/Y NPSMBIMHU, MEKIY IJIOCKOCTAMU, MEXy IPAMOMN U IIIOCKOCTHIO, PacCTO-
SIHUE OT TOYKH JI0 IPSIMOM U J10 TUIOCKOCTH, 3aIIMChIBATh Pa3IMUYHbIMU CLIOCOOaMU ypaBHEHUSI TIPsi-
MOM Ha IIOCKOCTH U B MPOCTPAHCTBE, IIIOCKOCTU B IPOCTPAHCTBE, CTPOUTH JIMHUU BTOPOIO MO-
pAAKa: OKPYKHOCTH, SIIIHIICKHL, THIIEPOOITBI, TapaboIIbl, CTPOUTH MMOBEPXHOCTH BTOPOTO MOPSIAKA:
LWIMHAPBI, KOHYCBI, C(epbl, IIIUIICOU IbI, TUIIEPOOIOUIbI.
- HaXOAMUTh 00JacTh onpeneneHus: GyHKIUH, CTPOUTH rpaduKu GYHKIHUN ¢ TIOMOIIBIO TpaduKOB
OCHOBHBIX 3JIEMEHTApHBIX (PYHKLUH, HAXOAUTh Ipeaeibl pyHKLUMH, UCIOIb3ysl OCHOBHBIE ITpa-
BUJIA U TEOPEMBI TEOPUU TPEJEIIOB, UCCIEA0BATh HEMPEPHIBHOCTL (DYHKIUH;
- HAXOJIUTh MPOU3BOAHYIO QyHKIMH, T depeHIra, COCTaBIsATh ypaBHEHUE KacaTeIbHOW U HOP-
MaJu K rpaduKy QyHKIUH, TPUOIMKEHHO BHIYUCIATH 3HAaUCHUS (QYHKIIUH, UCIIOJIb3YSl T€OMETPH-
yeckui cMbIch quddepeHimana GyHKIUH, TPOBOAUTh UCCIIEOBAaHNE MOHOTOHHOCTH (DYHKIHH,
BBIYKJIOCTEN rpaduka QyHKINHU, HAXOUTh ACUMIITOTHI rpauKa GyHKIIH, TPOBES HCCIe10Ba-
HUe QyHKIMH, TOCTPOUTH IpadyK, UCCIE0BATh SKCTPEMaJIbHbIE CBOMCTBA (DYHKIIUH;
- HAXOJIUTh HEONPEIENIEHHbIE UHTErPajIbl U BHIYUCIATH ONpEeNIEHHbIE 110 Tabaule, 3aMeHs s 11e-
PEMEHHYI0, IO YaCTAM, OT pallMOHAIBLHON, TPUTOHOMETPHUYECKON, UPPALIMOHATBHON (PyHKIIHIA;
- HAaXOMTh U CTPOUTH Ha UepTeke 00J1acTh onpeeneHus GyHKIUU 2-X, 3-X IepeMeHHbIX, BbIUKC-
JSTH Npeeibl QyHKIUH 2-X epEeMEHHBIX, UCCIIe0BAaTh HEMTPEPHIBHOCTh (DYHKIMU 2-X NTEpEeMEH-
HBIX B TOYKE, HAXOJAUTh YAaCTHBIE TPOU3BOJIHBIE, MU DepeHIHalIbl, COCTABISITh YpaBHEHUE Kaca-
TEJIbHOM IMJIOCKOCTH, HOPMAJIH, MCCIeI0BaTh IKCTPeMYM (DYHKIMM 2-X NEPEMEHHBIX, HAXOAUTh
HauOoJbIlIee ¥ HAaMMEHblIee 3HaueHus1 QyHKIUU 2-X IEPEMEHHbIX Ha KOMIIAKTE,
- BBIYUCIIATH JIBOMHBIE, TPOWHBIE, KPUBOJIIMHEHHbBIE MHTETPAJIbl, BOCCTAHABINBATH (DYHKIHUIO C MO-
MOIIIBbIO KpuBOJMHEHHOTO MHTEerpana |l pona;
- HCCJIEIOBATH MOJIOKUTENBHBIN U 3HAKOUEPe Ty IOIIUICS pAIbl HA CXOAUMOCTb, HAXOAUTh 001aCTh
CXOAMMOCTH CTEIIEHHOTO Ps/a, PaCKIIaAbIBaTh GYHKIUIO B PsiJl, TPUOIMKEHHO BHIYHUCIISATE 3HAUE-
HUS QYHKIUH U OTIpe/ieIeHHBIX HHTETPAaJIoB,
- packmazpiBath B psg Dypee 2 t, 2| — nepuoanyeckux, YeTHBIX U HEYSTHBIX (DYHKIINI;
- OIPENENATh MOPAIOK AU PepeHInanbHOro ypaBHEHUS,
- onpenensaTh TUN AuddepeHnantbHOro ypaBHEHUs, B COOTBETCTBUU C TUIIOM, BEIOMPATh METO[
pemienus nuddepeHnanIbHOr0 ypaBHEHHS IEPBOTo NMOpsiiKa, petarsh AudepeHnaibHbe ypaB-
HEHMS C Pa3JIeNIAIOIMMHUCS IEPEMEHHBIMH, C OJTHOPOIHBIMU (DYHKIIMSIMU M IPUBOJISAIIIMECS K HUM,
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B MOJHBIX auddepeHmanax u npuBoasmuecs K HuMm, Juaeasie, bepaymmm, Knepo, Jlarpanxa,
onpeaensaTs Tur audQepeHnaIbHOTO YpaBHEHUS, TOMYCKAIOIIET0 MOHWKEHHUE TTOPSIKa, BHIOU-
paTh METOJ €ro peleHus u pemarb auddepeHnraibHoe ypaBHEHUH, pelaTh JMHEHHbIE OJHO-
ponHbie nuddepeHInaTbHbIe YPAaBHEHUS ¢ TOCTOSTHHBIMU KO3 PUITMECHTAMHU, JINHEHHBIE HEOTHO-
ponusie nuddepeHIanbHble YpaBHEHHS C MOCTOSHHBIMU KO3 PUIIMEHTaMU U MIPaBOW YacTbIO
CIEIMAJIBHOTO THIIA;
- HaXOJUTh BEPOSITHOCTH COOBITHI, MCHOJNB3YS KIACCHUYECKOE, FEOMETPHUECKOE OIpe/IeIeHHs,
TEOpEMBI CJI0KEHHUS U YMHOXKEHHS BEpOsTHOCTEH, popmyiy beiteca, popmyny bepuyrm;
HAXOJUTh YUCIIOBbIE XapaKTEPUCTUKU AUCKPETHOM U HEMPEPBHIBHOM CITy4alHbIX BEJIUYNH;
- HAXO/IUTh BHIOOPOYHBIE TOYSUHBIE XaPAKTEPUCTUKH: CPETHIONO0, TUCTIEPCHIO, MOy, MEIUAHY;
- HaXxOJUTh TOYEYHBIC OIICHKU MATEMaTHYECKOT0 OXKHIaHUS U JUCIEPCUU, JOBEPUTEIIbHbBIE WH-
TepBaJIbI JIJIs1 MAaTEMATUYECKOT0 OXKHUIAHUS, CPETHETO KBAIPATUYHOTO OTKIOHEHUS HOPMaJIbHOIO
pacrnpezeneHusi, IOrpeurHOCTH OLIEHOK;

- BJaJeTh: YMECHUIMU
- BBIMOJIHATH JEHCTBUS HAJ MAaTPUIIAMU, BBIYUCIIATH ONPEAEITUTENN BTOPOTO U TPETHETO MOPSII-
KOB, pelaTh CUCTEMBI alredpandeckux ypaBHeHuii mo gpopmynam Kpamepa, merogom ["aycca,
HAXOAHUTh CKaJsPHOE, BEKTOPHOE M CMEIIaHHOE IMPOU3BEACHUS BEKTOPOB, PEIIaTh OCHOBHBIE
THUIIBI 33]1a4 C MCIOJIb30BAaHUEM CKAJIIPHOIO, BEKTOPHOTO M CMEIIAHHOIO MPOU3BEIECHUN BEKTO-
POB, C MOMOIIBI0 METOJ]a KOOPAUHAT pelllaTh OCHOBHBIC THUIIBI 33/1a4 Ha IJIOCKOCTU: HAlTH pac-
CTOSIHME MEXJy TOYKaMH, pa3fesuTh OTPE30K B 3aJJaHHOM OTHOLIEHWM, HAMTH IUIOIIAJb Tpe-
YTOJIbHHUKA, YTOJI MEXKAY MPSMBIMH, MEKY TUIOCKOCTSIMH, MEXKY IPSIMOH U TIIOCKOCTBIO, PacCTO-
SIHHE OT TOYKH JIO MPSAMOU U JI0 IJIOCKOCTH, 3alKUChIBATh YPABHEHUS MPSIMOM U TUIOCKOCTH XOTS
OBl OTHUM CTIOCOOOM, CTPOUTH JIMHUU BTOPOTO MOPSAIKA: OKPYKHOCTH, JUIUIICHL, TUIIEPOOIIbI, Ma-
paboIIbl, CTPOUTH TOBEPXHOCTHU BTOPOI0 MOPSAAKA: LIHJIMHAPHI, KOHYCHI, CPEPBI, ITUIICOUIBI, TH-
1epOOJIOHIbI;

00 — 00, 100!

0
- HAaXOAUTh 001acThb OIpCaACICHUA (I)YHKI_[I/II/I, PaCKpbIBaTh HCOIIPCACICHHOCTHU 6 )
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BBIUNCIIATH PEEIIbl, UCCIIEN0BATh HENIPEPBIBHOCTD B TOUKE;
- BBIYHCIISTH POU3BOIHYIO (DYHKIIMU B TOYKE, HUCIONB3Ys MpaBuia AuddepeHIupoBaHus Haxo-
JUTh TPOU3BOJHYIO (QYHKIUH, MPUOIMKEHHO BBIYUCIATH 3HaU€HUE (DYHKIUHU, COCTABIIATh ypaB-
HEHMsI KacaTelIbHOW W HOPMaJIH, UCCIIEA0BaTh 3KCTpEeMajibHbIE CBOMCTBA (DYHKIIMM M HAXOAUTh
HauOoJIbIlIee U HAaMMEHblIee 3HaUeHNs (PYHKLIUN Ha OTPE3KE;

- HaXOJMTb HEOIpeIeIeHHbIE HHTETPaIbl U BBIYUCIATh ONpEeSICHHbIE 110 Ta0luIle, 3aMeHsIs 1e-
pPEMEHHY0, IO 4acTsAM, UHTerpupoBath npocteimue apodu I, I, 11l Tuna, BeraucasTh niomanb
KPUBOJIMHENHON TpaIleLVH;

- HAXOJIUTh 00JIaCTh omnpeaeneHusl GyHKUUU 2-X EPEMEHHbIX, HaXOIUTh Ipeenbl GyHKIUU 2-X
IIEPEMEHHBIX, IPUMEHSS MOJIIPHBIE KOOPANHATHI, HAXOAUTh YaCTHBIE TPOU3BOHBIE,
MCCJIEIOBATh SKCTpEMYM (YHKIUU 2-X IEPEMEHHBIX, HAXOAUTh HauOOJIbIlIee U HaUMEHbIIIee 3Ha-
YEeHUs Ha KOMIIAKTe, CTPOMTH 00JacTh MHTETPHUPOBAHUS, BBIUUCIATH MOBTOPHBIE MHTETPAabl,
NBOMHEBIE, KpuBoJMHEHHbIE || pona;

- HCCJIEI0BATH MOJIOKUTENbHBIN U 3HAKOUEpe Ty IOIUICS psA/Ibl HA CXOAUMOCTb, HAXOAUTh 001aCTh
CXOAMMOCTH CTEIIEHHOTO Psi/ia, pacKIaAblBaTh GYHKIUIO B psif, TPUOIMKEHHO BHIUUCIIATH 3HAUE-
HUs QyHKIMIA U ONpeeTIeHHbIX HHTErPaIoB, packiaapBath B psia Oypee 2 1, 2| — nepromnue-
CKHe€, YETHbIE U HeUeTHbIe (PYHKIINU;

- omIn4aTh U depeHInaIbHOe ypaBHEHHE OT alreOpanyeckoro ypaBHEHUs, ONpeIeATh Mopsi-
JoK 1uddepeHnanbHOro ypaBHeHus,

- pemiath quddepeHraIbHbIe YPaBHEHUS ¢ pa3esISIONUMUCS IEPEMEHHBIMHU, C OJTHOPOTHBIMHU
byHKIUAMY, B MOJIHBIX Auddepennnanax, auHeinsle, bepnymmm, Knepo, Jlarpanxa, nuHeliHble
OJTHOPOJIHBIE U HEOAHOPOAHBIE AU epeHIInanbHble ypaBHEHUs BBICIIUX MTOPSIKOB € MIPaBoil ya-
CThIO KBa3UMHOTOUJICHOM,;

- HAXO/IUTh BEPOSITHOCTb COOBITHI, UCTIONB3Ys KJIACCHUYECKOE ONpeAeICHUE BEPOSITHOCTH,



HAXOJUTh YHCIIOBBIE XapaKTEPUCTUKU TUCKPETHON U HEMPEPHIBHOM CITydailHbIX BETUYHH I10 TO-

TOBBIM (pOpMyJIaM.

1.5 O6mas Tpy10eMKOCTh TUCHMILIMHBI «MaTeMaTHKay» cocTaBiisieT 16 3a4eTHBIX e7u-
uui (nanee — 3E) (576 yacos).
[Iporpamma mpemycMaTpuBaeT M3ydeHHE MaTepuaia Ha JIEKIHUAX W MPAKTHUYECKUX 3aHs-
tusx. [IpeaycMoTpeHa caMocTosiTeNbHas padoTa CTyISHTOB 10 TeMaM U pa3zenaM. [IpoBepka 3Ha-
HUW OCYIIECTBIIsACTCA (PpOHTAIBHO, MHINBHUIYATBHO.
1.6 O0beM AMCHUIITUHBI M BU/IbI YUe0OHOH 1esITeIbHOCTH

O0beM THCHMILIMHBI M BUABI Y4e0HOI 1eATeJIbHOCTH

Bup yueoHoii padoTbi Bcero ya- | Cemectp | Cemectp | Cemectp | Cemectp
COB 1 2 3 4
O061mmas Tpya0eMKOCTh 576 108 180 144 144
AyIUTOpPHBIE 3aHATHS 252 54 72 72 54
Jlexkuun 116 22 32 36 22
[TpakTuyeckue paboThI 140 32 40 36 32
CamocrosiTenpHas padbora 252 54 72 72 54
Bun utoroBoro KOHTposs: 36*2 3auer OK3aMeH 3auer DK3aMeH
(36 9) (36 4.)
2 YYEBHO-TEMATHUYECKOE IINIAHUPOBAHHUE
Y4eOHO-TeMaTHYEeCKHH IIaH
Bcero | Aynuropusbiezansatusi | Camo-
Ne HaunmenoBanme TeM (pa3iaesioB) 4acoB CTOSI-
Jlekuun | Ipakrnye- | T¢/IbHaA
ckue 3ang- | Padora
THSA
| cemecTp
1 [Ananutuyeckass reomerpus M juHeiiHas| 108 22 32 54
anreopa
Hroro 3a | cemectp 108 22 32 54
3auer
Il cemectp
2 |MaremaTuueckuil aHaiau3: Teopus npenenos| 46 10 12 24
3 |MaremaTnueckuii aHanus: JuQQepeHIu- 48 10 14 24
alTbHOE HCcUncIeHne QYHKIMI OTHOM mepe-
MEHHOH
4 |MareMaTHUeCKUIl aHaIN3: WHTETpajbHOE 50 12 14 24
ucuMciaeHne QyHKIMA 0HON nepeMeHHON
Hroro 3a Il cemecTp 144 32 40 72
DK3aMeH 36
Il cemectp
MareMaTHueCKUil aHAIN3: PSIIBI 60 12 12 36
MaremaTuueckuil aHaiau3: Teopus Ipere- 84 24 24 36
J0B, quddepeHaIbHoe U HHTETpaIbHOe
UCUUCIICHUS] (PYHKIMIA HECKOJBKUX TIepe-
MEHHBIX




Hroro 3a 1] cemectp 144 36 36 72
3auer
IVcemectp
7 |duddepeHnuanbabie ypaBHEHUS 52 10 16 26
8 |DmeMeHTBI TeopHusi BEPOSITHOCTEH W CITy- 56 12 16 28
YalHbIX BEJIMYUH
Hroro 3a IVcemectp 144 22 32 o4
DKk3aMeH 36
Hroro 648 138 150 288
NHTepakTHBHOE 00YUYeHHE 110 JUCHUILIMHE
Ne HaumenoBanue Tem (pa3jesioB) Bun ®opma Koa-
3aHATHA HHTEPaKTUBHOI0 BO
3aHATHSA 4acoB
1. AHanmuTrueckas reoMeTpus u inHerHas | [Ipaktuue- | Pabora B mapax, uH- 30
anreOpa CKHE 3aHSTHS | JWBUAyaIbHas pa-
2. | Maremaruueckuii ananu3: teopus mpe- | Ilpaktuye- | 60Ta CTyJeHTa C OT- 10
JIEJIOB CKHE 3aHITHS | YETOM IPENnojaBa-
TEJI0
3. | Maremarnueckuii anamm3: auddepen- | IlpaxTrue- Pabora B napax, pa- 6
[UaJIbHOE MCUYHUCIeHre (QYHKIMA OHON | CKUE 3aHATUS 60Ta B rpymnmax
MIEPEMEHHOMN
4, MareMaTHyecKuii aHaiau3: WHTErpaib- | IlpakThue- 10
HOC UCYHCIICHUE (DYHKIIUN OJHOM Iepe- | CKHUe 3aHSATHS
MEHHOU
S. MaremMaTHuecKuil aHaINu3: PSbI [IpakTrue- 8
CKHUE 3aHATUs
6. MareMatnyeckuii aHanu3s: teopus npe- | IIpaktnue- Pa6ota B nmapax, pa- 6
nenoB, auddepeHnraTbHOE W WHTE- | CKUE 3aHATHS 00Ta B rpyrmnmax
rpanbHOe HCUYMCICHUS (QYHKIMHA He-
CKOJIBKHX ITePEMEHHBIX
7. | duddepenunanbHble ypaBHEHUS [IpakTnue- Pab6ota B nmapax, pa- 6
CKHE 3aHATHUS 0oTa B rpymmax
8. | DneMeHTHI Teopus BEpOsITHOCTEN U ciy- | [IpakTHue- Pab6ota B nmapax, pa- 20
YaHBIX BEJIMYUH CKHE 3aHATHUS 0oTa B rpymmax
UTOrO 96

3 COOAEP)KAHUE TEM (PA3IEJIOB)
| cemecTp
Tema 1. AnanuTudeckasi reoMeTpHs U TuHeHas anreOpa

Martpuubl. Oneparuu ¢ matputiamu. O6patHas MaTpuna. Pemenne cucreM TMHEHHBIX ypaB-
HEHMH ¢ MOMOIIbI0 00paTHON MaTpullbl. OCHOBBI TEOpHM onpeaenuTeneid. Onpenenureny BTO-
pPOTr0 M TPETHETO NOPAJIKA, UX OCHOBHBIE CBOMCcTBA. CHCTEMBI ypaBHEHMI. Pemenne cucrem aByx
U TpexX JIMHENHBIX YpaBHEHUH ¢ ABYMsI U TpeMsl HeusBecTHbIMU. Meton ['aycca, npasuio Kpa-
Mmepa.

Cucrema koopauHar. TpexMepHOe MpPOCTPAaHCTBO. BEKTOpHI, JMHEHHBIE Ollepald Haj
HUMH. CKaJsipHOE, BEKTOPHOE, CMEIIEHHOE ITPOU3BEICHUE BEKTOPOB U UX OCHOBHBIE CBOMCTBA.
BrIpaskxeHue npousBeeHU BEKTOPOB Yepe3 KOOPAMHATBI COMHOXxUTeNe. KomnmmauapHocTs n
KOMIIJIAHAPHOCTh BEKTOPOB.



MeTtoa KoOpAMHAT Ha IJIOCKOCTH (EKapTOBHI M TOJSPHBIE KOOPAUHATHI, CBS3b MEXKIY
HUMH). YpaBHEHUE JIMHUM HA IJIOCKOCTU. Pa3nuynbie GopMbl ypaBHEHHIA TPSIMO Ha IMIIOCKOCTH.
Kpussie Broporo nopsijaka (OKpy>KHOCTb, JJIIUIIC, THIIEpOoIIa, mapadosa).

YpaBHEHHE INIOCKOCTH U NPSAMOU B IPOCTPAHCTBE. B3anMopacnosiokeHue npsiMon U IJ10C-
KOCTHU B IPOCTPAHCTBE.

[ToBepxHOCTH BTOPOTO MOPSIIKA.

Il cemecTp
Tema 2. Marematuueckuil aHaIN3: TEOPUsI MPE/IEIOB

[HeiictBurenpHble ynciaa. Moayiab I€HCTBUTEIBHOIO YHCIA, €ro CBOMCTBAa. OrpaHUYEHHbIE
Y HEOTPAaHUYEHHbIE MHOKECTBA. TOYHAsI BEpXHSSA I'paHb, TOYHAS HWXKHSASI TPAHb MHOXKECTBA U UX
cymectBoBanue. [lonsatue ¢ynkuuu, odmacts onpenencHus pynknuu. CeoiictBa Gpynkiuu. O0-
patHast pyHKuus. YrcaoBas moCiIe0BaTEIbHOCTb.

[Ipenen uncnoBoii mocnenoBareabHOCTH. [Ipenen Gpynkuu. OcHOBHBIE CBOKCTBA (YyHKIIHIA,
UMerIuX npenen, beckoneuHo Manblie U ux cBoiicTBa. Onepanuu Haa QyHKIUSME, IMEIOLIMA
npenen. OnHoctopoHHue npeaensl. [Ipenensubiii nepexo/1 B HepaBeHCTBax. [lepBblil 3amMeuareiib-
HBIN npenesn. Bropoi 3aMeuaTenbHbli peaen.

HenpepriBHOCTh (yHKIIMU B TOYKE M Ha MHOXXecTBe. OIHOCTOPOHHSISI HEMPEPHIBHOCTD.
Knaccugukanus touek paspsiBa. CBoicTBa (DyHKIMI, HENpEephIBHBIX Ha OoTpe3ke. Hempepsis-
HOCTb CJIOXHOU (QyHKIUU.

Tewma 3. MaremaTudeckuii aHanu3: AudhepeHnInaTbHOe UCUUCTICHUE (PYHKIUNA OJTHOM I1e-
pEMEHHOU

[TpousBonHas u nuddepeHman, ux reOMeTpHYECKII 1 MexaHn4eckuid cMbici. [{uddepen-
nupyemocts ¢yHkiuu. HenpepoiBHOCTh auddepenuupyemoit pynkuuu. Juddepenunpopanue
CYMMBI, TPOU3BEICHHUS, YACTHOTO, CIIOKHOU 1 00paTHOo# (yHKIMi. Tabimia npou3BoaHbIX. [Ipo-
U3BOJHBIC U U depeHIIHAalbl BBICHINX MOpsiikoB. CBoiicTBa nuddepeHmpyemMbix GyHKIUI: TEO-
pembl @epma, Pomra, Jlarpanska, Komm. [Ipasuito Jlonurans. IIpusHaku nocrosiHCTBa, BO3pacTa-
HUS W yObIBaHUS (DyHKUIMU HA TmpoMexyTke. MakcumyM u MuHumMyMm ¢yHkuuu. HeoOxomaumoe
yCcIIoBHsS JKcTpemyma. JlocTtaTouHoe ycnoBUs SKcTpemyMa. HaxokneHue HauOOoJbIIEero u
HAaUMEHbBIIETO 3HaYeHU GYHKIMHN Ha oTpe3ke. Beimykibie dyHkuuu. Touku neperuda. Acumi-
ToThI. [TocTpoeHue rpagukoB QyHKIUH.

Tema 4. MaTemaTH4eCKHi aHaIN3: UHTETpaIbHOE UCUUCIIeHNEe QYHKIUI OJJHON TIepeMeH-

HOM

[TepBooOpazHas GyHKIMS U HeonpeAeaeHHbI nHTerpais. OCHOBHBIE CBOMCTBA Heompee-
JIEHHOTO MHTerpaina. Tabnuila OCHOBHBIX HHTETpaioB. MuTerpupoBanue no yactsm. MuTterpupo-
BaHME 3aMeHOH nepeMeHHOoN. IHTerprupoBaHue palioHalbHbIX, TPUTOHOMETPUYECKUX (PYHKIUI.
HuTerpupoBanue NpocTeUIINX UPPALUOHAIBHBIX (QYHKIUI.

HuTerpupyeMocTh QyHKIIUH U ONIpeeNIeHHbIN HHTETpall, ero reoMeTpruueckuii cMuici. He-
KOTOpBIE€ KJIAacChl MHTETpUpPYEeMbIX (yHKIUH. OCHOBHBIE CBOWMCTBA OINpPEAEICHHOrO0 MHTErpaa.
®opmyna Hetotona — Jlelonuna. MiHTerpupoBanue no yactsim. ViHTerpupoBanue 3aMeHoi nepe-
meHHOU. HecobctBennbie unterpainsl | u Il pona, ux cBoiictBa. 'eomerpuueckuii cmbica HECOO-
CTBEHHBIX MHTETPAJIOB.

111 cemecTp
Tema 5. MaremaTuyecKkuil aHaiIn3: psAabI

OcHOBHBIE MTOHATHS TEOPUHU YUCIOBBIX psA0B. HeoOXonuMblil mpU3HaK CXOJUMOCTH PAa.
CgoiicTBa cxonsmuxcs psioB. ['apmonnueckuii psa. HeoOxoaumoe u 1ocTaTOYHOE yCIOBHUE CXO-
TUMOCTHU psifa. JlocTaTouHble MpU3HAKU CXOAMMOCTH IMOJIOKHUTEIBHBIX YHCIOBBIX PSIIOB (IIpH-
3Haku cpaBHeHus, [lanambepa, Komm, unTerpansueiii npusnak Komm). 3Hakouepeayromuecs
psabl; Teopema JleitbHu1a; aOCONMIOTHO U YCTIOBHO CXOMASIIIIUECS PSIIBI.

Crenennsle psaabl. CTpyKTypa 001acTH CXOJUMOCTH CTENIEHHOTO psfa. Paznoxenue QyHK-
LINN B CTETIEHHOM psf; pax Teinopa. HekoTopble npuMEHEHUs CTENIEHHBIX PAIOB.

Tpuronomerpuueckuit psn ®Pypne. Paznoxxenue 2m-nepuoauyueckoid (QyHKIUH B P
®ypre (Teopema lupuxiie, paznoxeHue B pa Oypbe UeTHBIX U HEUETHBIX (PYHKIIHIA).



Tema 6. MaTreMaTuueckuii aHaJIM3: TEOpHUS MpeenoB, TudepeHInaIbHOE U HHTETPalb-
HOE€ UCUUCIICHUS PYHKUUI HECKOJIIBKUX ITEPEMEHHBIX

[TonsaTHe QyHKIMN HECKOJIBKUX NepeMeHHbIX. ['paduk ¢pyHkumu nByx nepemeHHsix. [Ipe-
JIeNT ¥ HENPEPBIBHOCTh (PYHKIIMU HECKOJIBKHUX TTEPEMEHHBIX.

YacThsle npousBoaHble. JJuddepennupyemocts u quddepennunan. JloctarouHsle ycaoBUs
muddepenmpyemoctu. lIponsBoaHas Mo HampaBiIeHUIO, TPaaueHT (QyHKIHMUA. YacTHBIE MPOU3-
BOJIHBIE U U depeHLnabl BEICHIMX MOpsAAKoB. IIoHATHE HESIBHBIX ()YHKLUH, UX CYIIECTBOBAHUE
u 1 hepeHIupyeMocTb.

[Tonsatne makcumyma u mMuHuMyma. HeobGxoanmoe ycioBue skctpemyma. JlocrarouHoe
yCIIOBHE 3KCTpemMyMa Ui (yHKIMU JBYX NepeMeHHbIX. Hanbonpliee 1 HauMeHbllee 3HAYCHUS
(GyHKIMH B 3aMKHYTOH 00J1aCTH.

JIBOMHOM ¥ TPOMHOU MHTETPAJIbI, UX CBOWCTBA, METO/IbI BBIYUCIICHUS

Kpusonuneiinslie unrerpais | u Il poga, ux cBoiicTBa, METObl BEIYUCICHHUS.

IV cemecTp
Tema 7. quddepeHnmranbabie ypaBHEHUS

OcCHOBHBIC TIOHATHUS TEOPUH OOBIKHOBEHHBIX TU(PEpeHIINATbHBIX ypaBHEHHH | mopsiaka.
Bunsl nuddepeHnmanbipix ypaBHeHU#l | mopsiaka: ypaBHEHHs ¢ Pa3JeNsoLUMHCA MepeMeH-
HBIMH, YPaBHEHUS B NOJHBIX AU depeHnmanax, TnHeinpe nuddepeHnuanbabie ypaBHenus I-ro
nopsijika, ypaBHeHust bepnysuin, onHopoaubsle auddepeHnnanbable ypaBHEHMsI, YPaBHEHUs, HE
pa3peleHHbIE OTHOCUTENBHO IPOU3BOIHOM.

OCHOBHBIE IOHATHS TEOPUH OOBIKHOBEHHBIX U (epeHIMaTbHbIX YPAaBHEHUH BBICIIUX HO-
PAOKOB. YpaBHEHMs], AOITyCKaIOIIMe TOHUKEHUS nopsiika. JInHeliHble nuddepenHnuanbHble ypas-
HEHMs 1-TO MOPAJKA C IOCTOSHHBIMU KO3 (PULIMeHTaMu: OJTHOPOHbIE U HEOJTHOPOJHbIE. MeTo
IIPOU3BOJIBHOU ITOCTOSTHHOM.

Tema 8. Dy1leMeHTBI TeOpHUsl BEPOATHOCTEN U CIIy4alHbIX BEIUYHH

OcHOBHBIE MTOHATHS TEOPUU BEPOSITHOCTEN: UCIIBITAHUS U COOBITUS. BuJbl ciydaliHbIX co-
ob1THil. CooTHOMEHUs Mexay coOblTusmMu. [lonHas rpynna coobrtuii. Knaccudeckoe onpenene-
Hue BeposTHOCTU. CTaTUCTUYECKOE ONPEEIIEHUE BEPOATHOCTU. ['eomeTpruueckoe onpesesieHne
BEpOATHOCTH. Teopema CII0KEHHsI BEPOSTHOCTEN. Y CIIOBHBIE BEPOATHOCTH. TeopeMa yMHOXKECHUS
BeposaTHOCTel. CBOMCTBA HE3aBUCUMBIX cOObITHIL. [lomapHas He3aBUCUMOCTh COOBITUM U HE3aBU-
CHUMOCTb B COBOKYIHOCTH. [IpoTHBONOI0KHbBIE COOBITHS. BEposATHOCTD MOSIBIEHUS XOTS OBl 0/1-
HOTO cOOBITHA. [IpUHIIUIT MPAKTHYECKOW HEBO3MOKHOCTH MAaJIOBEPOSITHBIX cOObITHIM. Dopmyra
noJIHOM BeposTHOCTH. PopMyibl belieca.lloBropHble He3aBucuMsble ucnbiTanud. Popmyna bep-
HyJuH. JlokaneHble npubamkenus Gopmyinsl bepuynnu: Teopema Ilyaccona, nokanbHasi Teopema
Jlannaca. MHTerpanbHast Teopema u ¢popmyia Jlamnaca. BeposTHOCTh OTKIIOHEHUS! OTHOCUTENb-
HOM 4acTOThl OT MOCTOSSHHOM BEPOATHOCTH B HE3aBUCHUMBIX UcHbITaHUAX.[IoHsATHE anre6ps! co-
ObITHI, curMa-anreOpbl COOBITHH. AKCHOMBI, ONPEEISIONINe BEpOITHOCTh coObITHs. CBONCTBA,
cienyromue u3 akcuoM. CBOMCTBO HEMPEPBHIBHOCTH BEPOSITHOCTH. BO3MOXKHOCTE 3aMEHBI aKCH-
OMBI CYETHOM aJAIUTUBHOCTU CBOMCTBOM HEINPEPBIBHOCTU BEPOSATHOCTH.

Buasl ciyqaiinbix BenmnunH. OyHKIMA pacnpeneseHns BEPOSITHOCTEW U TUIOTHOCTB pacipe-
JIEJICHUSL BEPOATHOCTEMN CilydailHOM BenuuuHbl: [loHATHE Cily4aiiHOW BeNWYMHBL. JIMCKpPETHBIE
cilydaiiHble BeMMYHMHbI. 3akoHbl pacnpeaeneHus [JCB. bunomuansHoe pacnpenenenue. Pacnpe-
nenenue Ilyaccona. I'eomerpuueckoe pacnpenencHue. ['unepreoMeTpudyeckoe pacupeneieHue.
Oynkuus pacnpeznenenus BepostHocted CB u ee cBoiicTBa. [IM0THOCTE pacnpenesieHnst BEposT-
HocTel HenpepbiBHOW CB, cBOICTBa IIIOTHOCTH BEPOSITHOCTH. BEPOSITHOCTHBIN CMBICIT TJIOTHO-
CTH BEpOSITHOCTH. PaBHOMEpHOE pacnpeneneHue.

OCHOBHBIE UHCIIOBBIE XapaKTEPUCTUKH CIIy4alHbIX BEJINYMH: MaTeMaTH4eCcKOoe 0)KHIaHuE
JIMCKpETHOM U HenpepbiBHOW CB, ero cBoiicTBa. BeposSTHOCTHBIN CMBICIT MATEMAaTUYECKOTO 0KH-
nanus. Jlucnepcus uckpeTHol U HenpepbiBHOW CB, €€ cBolicTBa. CpeHee KBapaTU4ecKoe OT-
kionenne CB. Maremarnueckoe oxunanue u aucnepcusi CB, nmeromux pacrpeneiaeHus: OuHo-
MuanesHoe, [Iyaccona, paBHOMEpHOE.
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HopmanbsHoe pacnipenenenue: [I10THOCTh BEpOSTHOCTH HOPMaJbHO pactpeaeneHHon CB.
YucnoBble XapaKTepUCTUKKA HOPMaJIbHO pacnpeaeneHnoi CB. I'paduk mioTHOCTH BepOsSTHOCTEH
HOpMasbHO pacnpenenenHoil CB. BeposrHocts nonaganus CB B 3a1anHblii uHTEpBall. Bepost-
HOCTb OTKJIOHEHUs1 HopManbHOU CB or MaTtemaTtnueckoro oxxuganus. [IpaBuno tpex curm. Llen-
TpajbHasl IpeJesIbHas TeopeMa.

[Tonsitre o 3akoHe OonbImx yncen. HepaBencTBo MapkoBa. Hepasencto UebrimieBa. Teo-
pema YeOsbIeBa u ee cineactaue. Teopema bepnyim u ee cinencrsue (teopema Ilyaccona).

CnHcok OCHOBHOM JIMTEPATypPhI
1. Auapyxaes, X. M. COOpHUK 3a/1a4 TI0O TEOPHH BEPOSTHOCTEH: yuel. mocodue ijist CTyI. By30B /
X. M. Augpyxaes; nox pen. A. C. ColnogoBHUKOBA. - 2-€ U3/1., UCTIP. ¥ A0I. - M.: Beicmas mkodna,
2005. — 173 c. (47 7x3.)
2. Apxunos, I'.11. Jlekuuu no MaTeMaTH4eCKOMY aHAIU3y: Y4eOHHK /715 cT-ToB By30B / I.11. Ap-
xunoB, B.A. CanoBanuuii, B.H. Uy6apukos. — M.: [Ipoda, 2003. — 638 c. (8 3k3.)
3. baBpun, N.1. Briciias marematuka: yaeOHHK a5 cT-TOB By30B / I.U. baBpun, B.JI. Matpocos.
— M.: Brnagoc, 2004. — 398 c. (154 3k3.)
4. baBpun, 1.11. Maremaruyeckuii aHanu3: yueOHUK 111 CT-TOB 1ieA. By3os / .M. baBpun. — M.:
Bericm. mik., 2006. — 326 c. (16 3k3.)
5. byrpos, f.C. Briciias maTtemaTrka: yueOHHK JIJIsl CT-TOB BY30B, 00yUarOIUXCsl 10 MHKEHEPHO-
texauy. crell. B 3 1. T. 2. luddepennmansuoe u unrerpansHoe ucuucienus. / J.C. byrpos. —
M.: JIpoda. — Bricmiee oO6pazoBanue. — (CoBpemenHbIi yueOHuk), 2004. — 509 c. (32 7k3.)
6. byrpos, f1.C. Briciias maremaTuka: y4eOHUK JUIsSl CT-TOB BY30B, 00Yy4aOLIMXCS 110 MHKEHEPHO-
texuud. cuer. B 3 1. T. 3. uddepenunansupie ypaBuenus. Kparasie unrerpansl. Pspr. @yHk-
uu KomiuiekcHoro nepementoro. / S1.C. byrpos. — M.: [Ipoda. — Briciiee o6pazosanue. — (Co-
BpeMeHHbIN yueOHuk), 2004. — 511 c. (31 3k3.)
7. Benrtuens, E.C.3anaun u ynpaxHeHUs 10 TEOPUU BEPOSATHOCTEN: yued.mocodue 1j1st CTy 1. BTY-
308 / E.C.BenTtiens, JI.A.OBuapos. - 5-¢ u3z.,uchp. - M.: Akagemus, 2003. - 439c¢. (34 5k3.)
8. I'mypman, B.E.PykoBoACTBO K pelIeHHIO 3a7a4 [0 TEOPUU BEPOATHOCTEH U MaTeMaTH4eCKON
cTatucTuke: Yueb.mocodue mis crya.By3oB / ['mypman B.E. - 8- usn., crep. - M.: Beiciik.,
2003. - 399 c. (24 7x3.)
9. I'puropees, M.II. OGsikHOBeHHBIE AU (epeHInaNbHbIE YPaBHEHUSI B IPUMEpax M 3a/1avax:
VYyebHoe nocobue / MLIL. I'puropseB u ap. — M.: By3osckas kaura, 2006. — 245 c. (10 3k3.)
10. InddepenmmansHoe ucyncienne QyHKIUH OIHOW TepeMeHHo: yuyeOHoe mocodue / B.B.
Wnbuna [u np.]; M-Bo oOpa3oBanus u Hayku Poccuiickoit deneparun, denepaabHoe areHTCTBO
o oopazoBanuto, BI'TIY. — bnarosemenck: [U3n-Bo BI'TIY], 2006. — 93 c. (34 5k3.)
11. VI36panHble BONpOCkl MaTeMaTHuecKoro aHanusa. [Ipeaen GpyHKun u HenpepbIBHOCTh: y4eo-
Hoe nocobue / H.B. Epmaxk [u np.]; M-Bo oOpa3oBanust u Hayku Poccutickoit @enepanuu, dene-
pajibHOE areHTCTBO 1o oOpas3oBanuto, BI'TIY. — brnarosemenck: [M3n-Bo BI'TIY], 2005. — 115 c.
(35 9x3.)
12. KBacosa, 1.B. Psaapl: yue6. nocobue qis ct-toB By30B / M1.B. KBacosa, C.}O. Jlanuna. — brna-
rosemieHck: M3a-so BI'TTY, 2009. — 96 c. (20 3k3.)
13. Kyapssues, JI.JI. Kpatkuii kypc MaTeMaTn4ecKoro aHajiu3a: yueOHUK /sl CTY/I€HTOB BY30B.
B 2-x 1. T.1. AuddepenunanbHoe U UHTETPATbHOE UCUUCTICHUS QYHKIUN OJHON NEepeMEHHOM.
Psanet / JI.JI. KynpsBues. — M.: ©U3MATIIUT, 2003. — 399 c. (32 7k3.)
14. Kynpssues, JI.JI. KpaTkuii kypc MaTeMaTH4ecKoro aHajau3a: y4eOHUK JJIsi CTYJIEHTOB BY30B.
B 2-x 1. T.2. luddepenunanbuoe U HHTETPAIbHOE HCUUCICHHS (PYHKIIMI MHOTUX TTEPEMEHHBIX.
["apmonnueckuit ananus. / JI.JI. Kynpssues. — M.: ©U3MATIIUT, 2003. — 424 c. (36 3k3.)
15. TIucemennsii, JI.T. KoHcnekT nekuuil Mo TeOpuH BEpOSITHOCTEH, MaTeMaTHUECKOW CTaTH-
CTHKE U ciTydaiiHbIM riporteccam / JI.ITucemennsiii. — M.: Aiipuc-tipecc, 2008. — 287c¢. (10 3k3.)
16. Ilymxkuna, O.H. IIpakTikyM o MareMaTu4eckoi CTaTUCTUKE: yueOHOe ocoOue /ISl CTyIeH-
toB By30B / O.H.Ilymkuna. - bnarosemenck: U3n-so BI'TIY,2006.-93c. (10 3k3.)
17. Tlymkuna, O.H. Teopus BepostHOcTei: B 2 4. Y.1. CiydaiiHble coObITus: yueOHOe mocoOue
1uist ctynenToB By30B / O.H.Ilymkuna. - bnarosemenck: U3n-so BI'TIY,2009. — 107c. (7 3k3.)
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18. Ilymkuna, O.H. Teopus BepostHOocTel: B 2 4. U.2. CinyyaliHble BEIMYUHBL: yaeOHOE TTOCOOne
s ctyaenToB By30B / O.H.Ilymkuna. - braarosemenck: M3a-Bo BI'TIY,2009. — 122¢. (7 3k3.)
19. ®ununmos, A.I1. Coopauk 3ama4 o auddepeHnnanbHbM ypaBHeHusM. — M.: Hayka, 1970.
—96 c. (8 7x3.)

20. Axmmna, A.C. TpunoskeHus: ONpeeieHHOr0 WHTErpajia Py PEIICHHA F€OMETPUYCCKUX U
dusnueckux 3anad: yuaeo. mocooue / A.C. Sxkmuna. — brarosemenck: U3n-so BI'TIY, 2014, — 171
c. (21 7x3.)

4 METOJUYECKHUE PEKOMEH/JALIUU (YKA3AHUSA) AJ5 CTYJAEHTOB 110
N3YYEHUIO JUCIIAITJIMHBbI

JlaHHBIE pEKOMEHAALMU IIPEAHAa3HAYEHBbI 7S CTYAEHTOB €CTECTBEHHO-Treorpauueckoro ga-
KyJIbTeTa HampaBiieHus: moarotToBku O6akanaspa «04.03.01 Xumusy.

ITponiecc oOyueHus ykazaHHON AUCLMILIMHE IPECIENYET CIASAYIOIINe HeIH:

- 03HAKOMUTH CTYJEHTOB C OCHOBHBIMU IIOHATHSIMHU MATEMATUKH, METOJaMH PEIICHUS MaTeMaTH-
YECKHUX 3a/a4,

- HAyYHO 00OCHOBATh TEOPEMBI U TPEATIOKEHHS Kypca,

- NIPOJIOJDKUTh Pa3BUTHE MAaTEMaTHUUECKON KYJIBTYpbl JIOTHYECKUX PACCYXKACHUN U IPAaBUIBHOU
YCTHOM Y MMCbMEHHOM MaTeMaTU4EeCKON peyHu.

B pesynbpraTte u3ydeHus: JUCLUUIUIMHBI CTYJEHT AOJIKEH HMETh NPEACTABJICHHEe O MECTE U
PO MaTeMaTHKH B MICTOPUHU HAyKH, B COBPEMEHHON MaTeMaTHKe, 00 MCIOJIb30BAHUU METOJIOB
MaTEMaTUKHU B €CTECTBEHHBIX HAYKAX; J0J’KEH 3HATh OCHOBHBIE IIOHSTHSI, TEOPEMBI Kypca, BUIbI
MoJieIe U criocoObl UX MOCTPOEHUS, MPEAJIaraéMple ITOW AUCUUIIIMHON, METOJIbI PELLIEHUS OC-
HOBHBIX TUIIOB 3aJ1a4; J0JI?KE€H YMeThb PEIIaTh yPaBHEHMsI, CTPOUTH Ha INIOCKOCTH IPSAMBIE, JIMHUU
BTOPOTO MOPSAKA, B IPOCTPAHCTBE MMOBEPXHOCTH BTOPOTO MOPsAKa, TUPPEpEeHIINPOBATh U UHTE-
IpUpoBaTh QYHKIUU OAHOM M HECKOJIBKUX IEPEMEHHBIX, HCCIEI0BATh CXOJUMOCTb YHCIIOBBIX psi-
JIOB, PAacKJIaIbIBaTh B ps QYHKINU OAHOMN NEHCTBUTEIBHON IEPEMEHHOM, pemarh auddepeHim-
aJIbHBIE YPAaBHEHHUs IIEPBOTO MOPsJIKA, BBICUIMX MOPSIKOB, pelIaTh 3aJa4i, OTHOCAIIHUECS K TEO-
pYH BEPOSTHOCTEN U CTATUCTHUKMU.

Teopernueckuii MaTepuai Kypca NpeACcTaBIIeH IIaHOM JIEKIIMOHHBIX 3aHATUHN C yKa3aHUEM
BOIIPOCOB, PACCMaTPUBAEMBIX HA KaXKJI0H JICKIIUU.

Y4eOHO-MeTOoIMYeCKHe MaTepuanbl MO MOJArOTOBKE NMPAKTHUECKUX 3aHATUH COAepiKaT
IIJIaHBI TPOBEACHUS 3aHATHN C YKAa3aHUEM I1OCIEA0BATEIIBHOCTH PACCMATPUBAEMBIX TEM, 3aJaHUS
JUISl pEeLIeHUs B TPYIINE U 3aJjaHus AJIs1 CAMOCTOSITEIbHON pabOThI.

B paGoueii mporpamMme npecTaBieH NpUMEPHBIA BaApUaHT KOHTPOJIbHBIX U CAMOCTOSITENb-
HBIX paboT, KOTOPbIE [TO3BOJISIET IPOBEPUTH YPOBEHBb YCBOCHHUS U3yUEHHOI'O MaTepuana.

Pabouas mporpamma coAep:KMT HpPOrpaMMBbl 3ayeTa U 3K3aMEHOB, KOTOpBIE MO3BOJIAT
HaunOosee 3¢ (HeKTUBHO OPraHU30BATh MMOATOTOBKY K 3TUM Meponpuatusm. Ilpu moaroroske k 3a-
HATUSM, 3a4€Ty U 3K3aMEHaM CTYI€HThl MOTYT UCIIOJIb30BATh JINTEPATYPY, IPUBEACHHYIO B pabo-
Y€l mporpaMme.

[ToaroroBky k 3aueTy U 3K3aMeHaM HanOoJiee PallMOHAIBHO OCYIIECTBIATH IyTEM I1OBTO-
PEHHUS U CUCTEMATU3aLMH Kypca ¢ TOMOIIbIO KpaTKUX KOHCIEKTOB. [Ipu paboTe ¢ TeopeTnyeckum
MaTepuajoM CTYJIEHT JOJDKEH YSCHUTh HauOolsiee BaXKHbIE MIEH KaXKI0M TEMbl, YMETh MOJIb30-
BaThCsI OCHOBHBIMU MOHATHSMU U YTBEPKACHUSAMH (3HATh UX (POPMYJIMPOBKH, IEMOHCTPUPOBAThH
UX HCIIOJIb30BAHME aH MpUMeEpax, IOHUMATh YCIOBHs MpUMeHeHHs U T.1.). Kak mpasuiio, kaxaas
TE€Ma, U3y4YCHHAas B paMKaX Kypca, COAECPKUT psAJl OCHOBHBIX 3a/1a4, IPUEMAMHU U METOIAMM pelLLIe-
HUS KOTOPBIX JOJDKEH BIAJIETh CTYACHT.

N3yuars maTtepuan peKOMEHAYeTCs IO IUIaHy, IPEICTaBICHHOMY B IIJIaHE JIEKIUH (CM.
Bble). [locie u3yueHus: TeOpeTUUECKUX OCHOB KaXKI0W TEMbl PEKOMEHIYEeTCsI BBIITOJIHUTD 3a/1a-
HUS U3 IPAKTUYECKOTO 3aHATHS.

Y4eOHo-MeTOoAMYECKOE 0O0ecieYeHHe CAMOCTOATEIbHON padoThl CTY/ICHTOB M0 AMCHMIINHE
«MaTeMaTHKAa»
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HaumenoBanue pas-

KoaunuecTBO
9acoB, B COOT-

. BETCTBHH C
aesa (TeMbl) ®opMBbI/BH/IBI CAMOCTOAATEILHON PadoThI
AUCHMILINHBI yuebHo-TeMa-
THYECKHM
IUIAHOM
Tema 1. Aganutnue- 1. BeinmonHeHue qOMAaIIHUX 3aIaHUI
cKas reoMeTpus ¥ u- | 2. [IonroToBKak KOHTPOJILHOM paboTe U e BBINOJI-
HeliHas anredpa HeHue: «CucTeMbl ypaBHEHUN Y,
3. U3yuenue tembl «Oniepaiiv Hajl MaTPUIIAMH.
[IpuBeneHre MaTpulbl K KAHOHUYECKOMY BUIY).
4. V3yueHue 3aMeuaTelIbHbIX KPUBbIX: JIEMHUCKATBI
bepuymu, po3, ynutku [lackans, actpouasl, noiy- 54
KyOuueckoi nmapadoibl, KapIuOUIbl, CIUPaTH Ap-
XUMea, IUKIOUIBI.
5. U3yuenue temsl «IloBepxHOCTH BTOPOTO I10-
paaKa»
6. IloarotoBka K 3a4eTy: MOBTOPEHUE M CUCTEMATH-
3a1Usl 3HAHUM U YMEHUH 110 TeMe «AHAJIUTHYECKast
reOMETpHUsI U JIMHEHHas anredpay
Tema 2. Maremaruue- | 1. BeimosiHeHHE TOMAITHUX padoT.
ckuii aHaym3: Teopust | 2. [ToaroToBka Kk KOHTpOIBHOU padote «IIpemen
MIpeAeIIoB ¢bynkiuu. HenpepbiBHOCTD PyHKIIUN»
3. Uzydenwne tem:
- OCHOBHBIE AJIeMEHTapHbIE (PYHKIUH, UX CBOM-
CTBa, Tpa(uKH (3aMOJIHUTH TAOIHILY);
- Jloka3aTenbCTBO CBOMCTB MOCIIE0BATEIBHOCTEM, 24
MMEIOIIUX MPeJIes, CBOUCTB (DYHKITUH, MMEIOIIINX
npeJes, CBONCTB OECKOHEUHO MalbIX (DYHKIIMA;
- CpoiicTBa (pyHKIMI HENPEPHIBHBIX B TOUKE;
- HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTapHBIX (PYHK-
1002078
4. IToaroToBKa K 9K3aMeEHY.
Tema 3. Marematuue- | 1. BrinosnHeHue foManiHux pador.
ckuii ananus: nudde- | 2. [logroroBka B KOHTpOIbHOU padote «dudde-
pPEHIMAIbHOE HCUHUC- | peHLUaIbHOE UCUUCIeHHE QYHKINN OIHOM mepe- 24
neHue (QyHKUUNA OJ- | MCHHOWY.
HOW MepEMEHHON 3. Jloka3aTelbCTBO MPABUI M TAOIMYHBIX (OPMYIL.
4. IloarotoBka K 3K3aMeHy.
Tema 4. Maremaruue- | 1. BeimosniHeHne qomManrHuX pador.
ckuil aHanmu3: wuHTe- | 2. [lonroToBka B KOHTpOJIbHOHU paboTe «HTErpu-
rpajbHOE MCUUCIEHHUE | poBaHHE (PYHKIINN OIHOM MepeMEeHHON» 24
¢byHkuuit ogHoM nepe- | 3. [loaroToBka K sK3aMeHy.
MEHHOI
Tema 5. Marematude- | 1. BeimonHeHue joMaHux padoT.
CKHMU aHaJIN3: PAIbI 3. U3ydeHune n0Ka3aTeNbCTB TEOPEM M TAOJIUIHBIX
bopmy.
3. IloarotoBka K KOHTPOJIBHBIM paboTaM: 36

«I[OCTE[TO‘IHLIC MPpHU3HAKU CXOOAUMOCTHU IMOJIOKH-
TCJIBHBIX PAOO0BY,
«AOconoTHAs U YCJIOBHAAd CXOAUMOCTD psAaa»,
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«Pspn Teinnopa. IIpuMeHeHNs CTEIICHHBIX PSAOBY,
«Paznoxxenue GyHKIUU B psag Oypoer.

4. TloaroroBka K 3a4€Ty: CUCTEMATU3ALMs 3HAHUN U
YMEHHI 110 TeMe «Psnib1».

Tema 6. Marematuue-
CKUU aHalM3: TEOpHs
npenenos, qudpdepeH-
[MAJIbHOE W  WHTe-
I'paJIbHOC HCYHCJICHUA

1. BeimonHeHue ToMamHuX padorT.

2. [ToaroroBka K MHAMBUIYAJTBHON JOMAIIHEH KOH-
TpousibHOM padore «Auddepenunansuoe ncuncie-
Hue QYHKIUI HECKOJIBKUX MEPEMEHHBIXY.

3. IloaroroBka Kk KOHTPOJIBHOM paboTe «KpuBosu-

(YHKIMA HECKOJIBKHUX | HEMHBIC HHTETPAIIBD) 36
MEPEMEHHBIX 4. [ToaroToBKa K 3a4eTy: MOBTOPEHUE M CUCTEMATH-

3a1usl 3HaHUM U yMeHul 1o reme «Maremaruue-

CKUU aHAJIU3: TEOPHs MPeIeoB, TuddhepeHIIHATb-

HO€ U MHTETrpajlbHOE UCUUCIIEHUS PyHKLUI He-

CKOJIBKHX MEPEMEHHBIX)»
Tema 7. luddepennu- | 1. BeimosHeHne qroManrHux pador.
QJIbHBIC YPaBHEHUS 2. [TonroroBka k KOHTpOIbHOU padote «Iudde- 26

pEeHLIMAIbHbIE YPAaBHEHUSD.

4. TlonrotroBka K SK3aMEHYy.
Tema 8. DOnements! | 1. BeimonHenue nomamsux pador.
Teopusi BepostHocTel | 2. [loaroroBka K KOHTpONIbHOU padore «Teopus Be-
U CIIy4YalHBIX BEJIMUUH | POSTHOCTE.

3. IloaroToBka K BBIMOJHEHHUIO TPYTIIOBBIX IOMAIII-

HUX 33JJaHUH TI0 TeMaM

«/luckpeTHble ciydaiiHble BETUYUHBDY, 28

«HenpepsIBHBIE ClTyyaiiHble BETUUUHBDY,

«HopManpHOE pacripeneneHue».

4. IToaroToBKa K BBINOJIHEHUIO MHUBHLYaJIbHON

pabotsl o Teme «CiydaifHbIe BETMYMHBD)

5. IloaroToBKa K 9K3aMeHy.
Hroro 252

S TTPAKTUKYM O JUCHUIIJIMHE
Ilnan npakTHYeCKUX 3aHATHI
| cemecTp
Tema Bun 3ana- | Ko- Jlurepa-
THI Juye- Typa
CTBO
4acoB
Tema 1. AHaauTHYeCKasi TeOMETPHS U JUHEHHAA aJI- IpakTu- 32 [1]
reopa yeckue
3aHATHA

1. Marpuusl, aeiictBust Hag HUMH. Panr matpuisl. O6pat- 2
Has MaTpula. MaTpu4Hble ypaBHEHHS
2. OnpeenuTenn, UX CBOWCTBA 2
3. CucreMbl TMHEWHBIX ypaBHEHUI: MeTo ['aycca, dop- 2
Myussl Kpamepa
4. BekTopsl 2
5. CkansipHoe IpoM3BeICHUE BEKTOPOB 2
6. BexTopHOE IpOM3BEICHUE BEKTOPOB 2
7. CMemanHOE MPOU3BEIEHHE BEKTOPOB 2
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8, 9. Ilpsimast Ha TUNIOCKOCTH. YTOJI MEXy MPSIMBIMH Ha 4
TJIOCKOCTH. PaccTossHME OT TOYKHU A0 MPSIMOit

10, 11. JIuauu BTOPOTO MOPSIIKA HA MIOCKOCTH 2
12. TIlpsimasi B IpOCTPaHCTBE 2
13, 14. YpaBHEHHE TIIOCKOCTH B IPOCTPAHCTBE. YTOI 4

MEXy TUIOCKOCTSIMU. PaccTosiHue OT JaHHOM TOYKH JI0 3a-

JTAHHOMW INIOCKOCTH

15, 16. IToBepXHOCTH BTOPOTO MOPSIIKA 4
Bcero: 32

JIUTEPATYPA
1. baBpun, M.W. Beicimas MaTemaTrka: yaeOHUK J1st cT-TOB By30B / VI.W. baBpun, B.JI. Matpocos.
—M.: Biamoc, 2002. — 398 c. (55 3k3.)
2. baspun, 1.11. MaTematnueckuii aHanu3: ydeOHUK A7 cT-TOB niea. By30B / MI.W. BaBpun. — M.
Bericm. mik., 2006. — 326 c. (16 3k3.)
3. 36panHbIe BOmpockl MaTeMaTnyeckoro aHanmsa. [Ipenen GyHKIMM 1 HEMPEPHIBHOCTD: yueo-
Hoe nocobue / H.B. Epmak [u ap.]; M-Bo oOpa3oBanus u Hayku Poccuiickoit denepannu, dene-
panbHOE areHTCcTBO 1o odpazoBanuto, BI'TIY. — brnarosemenck: [U3n-Bo BI'TIY], 2005. — 115 c.
(49 5K3.)
4. Kynpssues, JI.JI. Kpatkuii kypc maremarndeckoro ananusa: yuyeobnuk. B 2-x 1. T.1. udde-
pEeHIMAIbHOE M UHTEerpalibHOEe ucunuciaeHus GyHKiui ognoi nepemennoit. Psaast./ JI.JI. Kyapss-
neB. — M.: ®U3MATIIUT, 2003. — 399 c. (32 3k3.)

IIpakTyeckoe 3anaTue 1. Marpuusbl, geiictBus Hax HUMH. Panr matpunsl. O0paTHas
MaTpuna. MaTpu4Hbie ypaBHeHUs
3 5 7 1 2 4

1. Haligute cymmy MaTpui: 2 -1 0lmu| 2 3 -2|.
4 3 2 -10 1

2. Haiigute nuHeiHble KOMOWHAIIMY 3aJaHHBIX MATPHII;
12 3 -2 30
1) 24+3B,ecu A= B= ;

01 -1/’ 2 11
2 -1 0 3 1 2
2) 44-5B,ecru A=| 3 4 -2|,B=|-2 1 3
-3 1 5 0 2 -4
3. Haiinure nmpousBeneHue Matpuly 4B u BA, eciii 3TO BO3MOXKHO: A4 = G (2) 3J ,
34 5
B=|6 0 -2
71 8

1 2
4. Haiinure 3Hauenne MaTpuanoro MEorowiena f(A), ecmu f(x)=—-2x? +5x+9, A= (3 O]'

1 2 2 -3
5. IIpoBepUTh KOMMYTHUPYIOT JIM MATPHUIIBL: A = (4 J . B :( 41 ] .

1 2 3 3 0
6. TpaHCIOHUPOBATH CIAEAYIOIINE MATPUILIBL: 1) 4 =(4 c 6}’ 2) A =(2 5).

7. IlpuBenuTe K CTYIIEHYaTOMY BHJly MAaTPHULLY:
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1 0 -1 -1 0 -1 -1 -3 2 3 -2
1) 4= 3 -2 -1 0, 2) A=|1 2 4 7| 3)4=(3 1 1
5 3 2 -1 5 0 10 5 15 -5

WunuBuayanbHas paboTa cTyIeHTa ¢ OTYETOM IPEo1aBaTello: IPUBECTH MAaTPUILy K CTyIleHYa-
TOMY BUAY.

1 2 30 1 1 3 -7 1
8. Haiitu panr matpunp: 1) A=|{0 1 1 1], 2)B=2 -1 1 6 -4|.
1 3 41 -1 2 -1 -10 5
9. Haiitu oOpaTHYy10 MaTpHIly METOIOM NPUCOSANHEHHON MaTPHUIIBL:
1 00 1 2 -3
1) A=|0 1 0],2) A=|3 2 -4].
0 01 2 -1 0
10. Haiitu o6paTHy0 MaTpUILy C IOMOIIBIO 3JI€MEHTAPHBIX ITPe0Opa30BaHUL:
111 1 1 1
1) A=|1 2 1|, 2)B=|-2 -1 -2]|.
112 2 3 3

11. PemnTth MaTpu4HbIC YpaBHEHHUS:

1 - 2 -1 -1 1 -1 1 2
-2 2 0 3 0 2 0 -2 4
IIpakTu4yeckoe 3ansaTue 2. Onpeneauresin, X CBOMCTBA
1. BeruMcauTh onpeneanTenu 2-ro nopsaka:

NIFRPN| -

1 2 -3 5 X Xy a b‘ ‘tg o 1 ‘
1) , 2) , 3 ,4) : 5) :
-3 -4 0 O 1 vy c d -1 tgo
2. Pemmuth ypaBHEHUS:
2x+1 3 2x-1 x+1 X—2 y+3 sin 2x  sin X
1) =0,2) =—6, 3) =0, 4) =0.
X+5 2 X+2 x-1 -y-3 x-2 COSX CO0S2X
3. I/ICHOHBSYSI MMpaBUJIO TPCYT'OJIbHUKA, BBIYUCIIUTh OIIPCACIINTECIIb 3-ro nopsakKa:
0 01 010 2 1 3 3 2 -1
nHo 2 0, 2) 12 3 4, 35 3 2, 4) -2 2 3.
300 050 1 4 3 4 2 -3
4. BEIYHUCINTD OIIPEACINTCIIb 3-ro nopsaaKa pasJjio’dKCHUEM 110 Kakou-I1n0o0 CTPOKE WA CTOJ'I6LIy2
2 0 3 0 a 0 2 1 -3 sino.  cosa
ni7 1 6, 2) b c¢ d, 30 1 -1, 4) |sin3 cosp
6 0 5 0 e O 3 -2 1 siny cosy
-1 0 2x+3 -1 3 -2
5. Pemuth ypaBHEHHE U HEPABEHCTRBO: 1)13—x 1 1 (=0, 2)]2-3x 0 5|>0.
2x+1 -1 2 3 2 1

6. I[OKEB&TB PaBCHCTBA, UCTIOJIb3Y CBOMCTBaA OHpG,Z[CJ'IHTCJ'ICﬁI
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o
O

Y bl C1+a1x+b1y G bl G a'.L_Xbl a1+Xb1 G, a
a

1) ja, b, c,+a,x+by|=la, b, c,|, 2)la,—xb, a,+xb, c,|=2x-[a, b, c,
a, b, c,+a,x+byl la, b, c, a;—xb, a;+xb, ¢, a; b, c,
7. BblYUCIUTB ONPEENUTENH, UCIIONIb3YS UX CBOWCTBA!
sin®a cos’a 1 a b+c
1) |sin*p cos’p 1, 2)|1 b c+al.
sin®y cos’y 1 ¢ a+b

8. Bpruncinuth onpenenureny 4-ro nopsaxa:

1 0 2 a 1 1 3 4 2 -3 4 1 3 -5 2 -4
2 0b O 2 0 0 8 4 -2 3 2 -3 4 -5 3
1) , 2) , 3) . 4) .
3 ¢ 4 5 300 2 a b ¢ d -5 7 -7 5
d 00O 4 4 7 5 3 -1 4 3 8 -8 5 -6

Pabora B mapax: BIYUCIICHUE ONPEACTUTENICH.
IIpakTuyeckoe 3ansiTue 3. CucreMbl JTUHEHHBIX YpaBHeHuii: MeToa ["aycca, popmysibl
Kpamepa
1. UccnenoBaTh CUCTEMBI IMHEUHBIX YpaBHEHUM. [IJ1s1 COBMECTHBIX CUCTEM HAWTH 00I11Iee U OJTHO

. X +X, =3, =X =l )2(1+X2+X3:3’2
YaCTHOE PELICHUE: ) {Xl Ly, =1 {le 2%, =2, ) )(1)(:—42((Z izsxs—: :5’
2X—-3y =-2, 2%, — X, +3X; —5X, =1,
X% =% =0, X+2y =25, X, — X, —5X; =2,
4) 8%, +3x, —6x, =0, 5) _ox—4y=-5, 6) 3%, — 2%, — 2%, —5%, =3
M =X +3%, =0, 2J3x-33y=-243,  |7% ~5%, —9%, +10x, =8.

Pabota B mapax: pemieHue cucteM ypaBHeHui metooM ["aycca.
2. Haiitu pemenne ¢ momomipio hopmyn Kpamepa. YkazaTs Te 3HaUeHUsI apaMeTpoB a u b, mpu
KOTOPBIX HANTH pELIEHUE HEBO3MOXKHO:

X+2y+3z=5,
1) X = 2) 2ax=3by =0, 3) 14x+5y+62=8
2%, + X, =5, 3ax —6by = ab, yroe=s
7X+8y =2,
2X, + X, +4X, +8x, =0,
A xl—\/gxzzo, c X, +3X, —6X; +2x, =0,
2\/5 X, —5X, =10, 3X, —2X, + 2%, —2X, =0,

2%, — X, +2%X; =0.

Pabora B mapax: pemieHre cucTeM ypaBHEHUH ¢ momoibio popmyi Kpamepa.
IIpakTHuyeckoe 3ansitue 4. BekTopbl

1. B tpeyromsauke ABC maHo: AB=a, AC=b, Touka M — cepenuna BC. Beipa3utb BEKTOp
AM yepes BekTopbl @ 1 b .

2. Ilo naHHBIM BEKTOpam aub IIOCTPOUTH BEKTOPBL: 1) %5— 2b, 2)

%(5+25)—%(5—26)—5—6.

3. JlaHBI BEKTOpBI aub. KonnuHeapHs! 11 BEKTOPBI c=a-2v3-bnud=-3-a+6-b?
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4. IIpn KakuX 3HAYEHUSX A BEKTOPBI 2)h-a u (7»3 —1)-:’:_1, a0, UIMEIOT OJIMHAKOBOE HalpasJie-
Hue?

5. Jano: ‘5‘213, ‘5‘219, ‘5+5‘:24 . Haiitu ‘5—5‘ )

6. ano: aJ_B, ‘5‘25, ‘5‘:12. Haiitu ‘6_1+5‘ u ‘5—5‘

7. B tpeyronsuuke ABC: M — Touka nepeceueHus: MeIuaH TPeyroJbHUKa, AM =a, AC =b. Pa3-
JIOHUTH BEKTOPBI AB u BC no BEKTOpaM a u b .

8. Jlaabl ABE TOUKHU A1(3;—4;1) " A2(4; 6;—3). Haiitu koopauHatel BeKTOpa a= m

9. Manbl Tpu mocieaoBaTelIbHbIe BEPIIMHBI MapajuieJorpaMmma: A(ZL'—2;3), B(S; 2;1), C(6;4; 4).
Haiinute ero yerBépryto Bepuuny D.

10. HaiiTn KOOpAMHATHI BEKTOPA & , €CJIM U3BECTHO, YTO OH HAIPABJICH B IPOTUBOIIOIOKHYIO CTO-
POHY K BEKTOPY b= 5-i—4-]+ 272K wu ero MOJIYJIb paBeH 5.

11. Bexrop a cocrasisier ¢ ocsimu OX 1 Oy yrust o= 60" u =120 . HaiiTu ero KoOpaMHATL,
ecliu \5\ =2.

12. Ilpu KaKuX 3HAYEHHUSAX O, U B BEKTOPHI a=-2i+ 3] +ok ub= Bi — 6] +2k KOJUTMHEAPHBI?
13. Pa3noxuTh BEKTOp c= (9; 4) 10 BEKTOpaM a= (1; 2) ub= (2; —3).

14. Jlana cuna F = (4; 442 ) HaiiTi BelM4YMHY 1 HalpaBJICHUE CHJIIBI F.

15. HaiiTi KOOpAMHATBI BEKTOPa @, €CIIH \5\ =3 M yIJIbl MEXy BEKTOPOM U KOOPJIWHATHBIMH
OCSIMH paBHBL: 0L =B =Y.

16. JlaHBI BEKTOPHI a= (2; 3), b= (1; - 3), c= (— 1 3). [Tpu kakoM 3Ha4eHUU KO3(PPHULIMEHTA O BEK-
TOPBI _p —a+ob u a —a+2c KOJUIMHEApHbI?

17. Jlaabl TOYKH A(—l;5;—10), B(5;—7;8), C(Z; 2;—7), D(5;—4; 2). [IpoBepuTh: KOJITMHEAPHBI

nm BekTopel AB u CD? YcTaHOBHTb, KaKOM U3 HUX JJIMHHEE U BO CKOJIBKO pa3. HampasiieHbl oHU
B OJIHYy CTOPOHY WJIM B pa3HbIe?

18. IlpencTaBuTh BEKTOP d= (4,12;-3) Kak nuHEIHYIO KOMOMHALMIO BEKTOPOB a= (2,31),
b=(5,7;0) u c=(3;,-2;4).
19. Ha ocu Oy HaiiTi Touky M, paBHOYAANEHHYIO OT TOYEK A(l;—4; 7) u B(5; 6;—5).

IMpakTuyeckoe 3ausaTHe 5. CKaNsipHOE NPOU3BEIeHNE BEKTOPOB
1. Bekrtopsl a u b o0pa3yoT yroiai o= 2—; . 3Hasg, 4TO ‘5‘ =10, ‘5‘ =2, BBIYUCIIUTH
(a+2b) (3a-b).
2. JlaHo: ‘5‘ =2, ‘5‘ =1, o= % ,TJIe © YroJ Mexiy BeKTopamu a u b . Haiiti Moyis BexTopa
c=2a-3b.
3. BeIpa3uTh JUIMHBI MEAUAH POU3BOJIBHOTO TPEYTOIbHUKA YePe3 ATHHBI €T0 CTOPOH.
4. TIpoBepuTh, MOTYT Jii BeKTOphl &= 71+6]—6Kk, b=6i+2j+9K ObiTh pébpamu ky0Oa. Eciau
Jla, TO HalTU TPEeThe pedpo Kyoa.
5. HaliTu yros Mexy JAMaroHajIsMu MapajuiesiorpaMMa, HOCTPOEHHOro Ha BeKTopax a=2i+ j,
b= —] +2k .
6. Haiftn Bextop X, 3Has, uro X La, a=(L0;1), x Lb, b=(0;2;-1), npoexuns exropa X Ha
BEKTOD c= (1;2;2) paBHa 1.
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7. JlaHBI BEKTOPHI a= (3; -6; —1), b= (1;4; —5), c= (3;— 4;12) . Haiitu mip. (5 + 5)

8. EnuHWYHBIE BEKTOPHl €, €,, €, YJOBJIECTBOPSIOT YCIOBHIO e_1+e_2+§ =0. Haiitn
e €, +€e,8;+6;-€ .

9. ano ‘5‘23, ‘5‘:2, ‘6‘25, 5J_5,yron MEXK/ly BEKTOPaMU aub Y YIOJI MEXK1y BEKTOpaMU

b u ¢ paBusl 60°, BexkTOpEI @, b U ¢ KoMIuTaHapHbl. Haiitu moayss Bekropa d =a+b—c.
Pabota B mapax: pemienue 3aaay.
IIpakTuyeckoe 3ansiTue 6. BekTopHOE Mpou3BeieHNEe BEKTOPOB

1. Jlaus! aBa Bextopa @ u b , u1s KOTOpPBIX |§|=2, ‘5‘=6, (p:(ﬁfﬁ):%[.

Haiizre a) axb , 6) ‘ (25 + 35)x (5 - 45)‘ .
2. Haiigute KoOpauHATHI BEKTOpa a X (25 + t_)) ,ECIN A = (3; ! 2), b = (l; 2; —1).
3. Haitinurte BekTOp C=(§—5)x(26) u |C ,ecmn a=1+2]-3K, b=-2i+]+k.

4. Haitnute miioniaab TpEyroibHUKA C BEPIIMHAMU A(l; 2; O) , B(3; 2;1), C(— 2.1 2) .

5. Haiinure mutomiaap napauieaorpaMma, IOCTPOCHHOI'O Ha BEKTopax a = (8; 4;1), b= (2; — 2;1).
6. Bekropol @ u b obpasyrotr yron 45°. Haiiaure miomaab TpEyroibHUKA, TOCTPOCHHOTO Ha
Bekropax @ —2b u 3@+2b , eciu |§|=‘5‘=5.

7. Haiiaure MoMeHT sl F = (3; 4, — 2) , IPUJIOKEHHOU K TOYKE A(2; -1 3) , OTHOCUTEILHO TOYKH
O(O; O;O) Y HaIlpaBJICHUE MOMEHTA CHUJIBI.

8. Tpu cumnl F, = (2;4; 6), F,= (1;—2;3) u F,=(L1~7) npunoxens k Touke A(3,-4:8).
Haiiqure BeIMYMHY 1 HAMPaBIISAIOIINE KOCHHYChl MOMEHTA PABHOCHCTBYIOIIECH STHX CHJI OTHO-
CHTCILHO TOUKHU B(4;— 2, 6).

9. Haiinure ckansipHOE MPOU3BEICHHEC a-b,ecmm | a | =3, ‘ 5‘ =26, ‘ ax 5‘ =72.

10. Haiiante emuHIYHBINA BEKTOp € , MEePIEeHANKYISIPHBINA BEKTOPY @ = (ZL' 4; 3) 1 ocu abcuuce.
Pabora B mapax: pemieHue 3amad.

IIpakTyeckoe 3ansaTHe 7. CMeIaHHOE NPOU3BEICHUE BEKTOPOB
1. okaskuTe, uto ueThipe Toukn A (3;5;1), A,(2;4;7), A(L5;3), A,(4;4;5) nexar B ool mioc-
KOCTH.
2. TIpoBepbTe KOMILTAHAPHOCTB BEKTOpOB: 8= j+k, b= j—k, c=i.
3. JlaHbl BEpLIMHBI TUPAMHU/IBI A(S;l;— 4), B(l; 2; —1), C(3; 3 —4), S(Z; 2; 2). Haitnure nuny BbI-
COTBI, OITyIIEHHOH U3 BepIInHbI S Ha rpanb ABC.
4. Haiinure 0o0BEM TpeyrojabHON MPU3MBI, TOCTPOSHHOW Ha BEKTOpax a= (1;2;3), b= (2;4;1),
c=(2-10).
5. Vcnionb3ys CBOMCTBA, BEIYUCIUTE CMEIIAHHOE MPOU3BE/ICHUE (5 +h+ 6)(5 —b- 6)(5 —b+ E) .
6. Kaxyro Tpoiiky 06pa3yioT BekTopsl a=i+j, b=i—j, c=K.
7. BekTopHl @, b, C B3aHUMHO MepHEHUMKYISAPHBI U 00pasyIoT MpaBylo Tpoiiky. Haiinute cme-

IIaHHOE TIpou3BeieHue abc, 3Has, uTo ‘5‘:4, ‘5‘:2, ‘(_:‘:3.

Pabora B mapax: perieHue 3aau.
IIpakTu4yeckoe 3ansaTue 8, 9. [Ipsimast Ha MIIOCKOCTH. YT0J1 MeK1Y NPAMBIMH HA IJIOCKO-
cTu. PaccTosiHue OT TOUKHM 10 IPSIMOM.
1. IToctpouts nipsimbie 1) Y =2X—3;2) 2Xx-3y+6=0;3) x+2,5=0. 3anucars ypaBHeHHUS TIPsI-
MBIX B Pa3JINYHBIX BUAAX:
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1) ¢ yrnoBeiM KO3 HUITHEHTOM, 2) obmiee, 3) B oTpe3Kax, 4) mpoxonsmend uepes
3aIaHHYIO TOYKY B 3aIaHHOM HallpaBJICHUM, 5) duepe3 ABE TOUKH, 6) HOPMaJIbHOE.

2. OnpenenuTh Mpu KaKOM 3HAUYCHUH O TIpsSiMast (oc2 - oci( + (2 + oc)y -3a+1=0

a) mapasuienbHa ocu OX; 0) MPOXOJUT Yepe3 Hauajao KOOPAUHAT.

3. Haiitu yrioBoi koddduument npsmoit K u3 yciosus, uto mpsimas Y =KX+2 ynanena or

Ha4dajia KOOpAWHAT Ha paCCTOAHUC \/§ .

. . 2 .
4. Hanmcatb ypaBHEHUE MPSIMOU, IPOXOALICH yepe3 Touky Al —2; T u obpasyromieii ¢ ocbro OX

yroJj, paBHbIA arctg3.

5. Hanucate ypaBHEeHUE NPSAMOM, TPOXOASILIEH Yepe3 TOUKU A(O; 2) u B(— 3, 7). [TocTpouTts 31y
IPIMYIO.

6. CocTaBUTh ypaBHEHHE MPSIMO B TOJSPHBIX KOOPIWHATAX, €CIIH H3BECTHO, YTO OHA TIPOXOIHT

T . 2n
yepe3 Touky M (2; Ej Y HAaKJIOHEHA K ITOJISIPHOM OCH IO YTIIOM 3

7. Haiitu ypaBHeHHE MTPsMOH

1) mapannensHoit ocu OX U OTCeKarollel Ha OCH OPAUHAT OTPE30K, paBHbIH 2;
2) oTcekarollel Ha 0CcAX KOOPAMHAT OTPE3KH, paBHbIe 3 U 4.

[TocTpouTh 3TH MpsSIMBIE.

8. Haiinute yron Mexay IByMsl IPSIMBIMHU:

1) 3x+2y-1=0 u 5x-y+4=0; 2) Yy=35Xx-3 u /Xx-2y+2=0;

3) X+4y+10=0 u 5y-3=0; 4) 3x-2y+01=0 u 2x+3y-5=0;

5) x—2=0u x-y+1=0; 6) 2Xx—3y =0 u npsamoii, npoXOIAILEH Yepe3 TOYKH
(5:0) u (0;3).

9. HCCHGI{OB&TB B3aUMHOC pacCIlOJIOKCHUC CICAYIOIINX IMap MPAMBIX:

1) 3x+5y—-9=0 u 10x-6y+4=0; 2) 2y=X-1u 4y-2x+2=0;
3)i4+%=1ny=%x+2; 4) y+3=0u 2x+y-1=0; 5)  2x+3y=8 u
X+y-3=0.

Pabora B mapax: mpeoOpa3zoBaHUE OJHOTO TUIIA YPABHEHHS K APYTOMY.
IpakTuyeckoe 3ansatue 10, 11. JIunuu BTOPOro nopsiaka

I. Okpyx’HOCTH
1. HaiiTu KOOpWMHATHI IEHTPA U PAInYyC OKPYKHOCTH:
1) x> +y? -4x+6y—-3=0, 2) 3x* +3y’ +6x—-4y-2=0.

2. HammcaTh ypaBHEHHE KACATENbHBIX K OKPYXHOCTH X~ + Y* —6X+4y—12 =0, npoBeA¢HHbIX U3
TOyku M (0;3).

3. Hanucatb ypaBHEHHE OKPYKHOCTH, IPOXOASILEN YePE3 TOUKU (—1; 3), (0; 2) " (1;—1).

4. Hanmcath ypaBHEHUE OKPYXHOCTH, €CIIH:

a) menTp Haxomutes B Touke C(—2;0), a pammyc R=2;

0) IIEHTPp HAXOJIUTCA B TOUKE C(— 4; 5), OKPY>KHOCTB TTPOXOJIHT Yepe3 Touky M (—];1) ;

B) KOHIIBI OJTHOTO U3 AUAMETPOB HAXOAATCS B TOUKAX (0;4) u (6; O).

PaGora B mapax: pemieHue 3aaay.
1. Daunce

1. Hoxaxwure, urto ypaBuenne 4x”+3y”>—8x+12y—32=0 ompenenser >UIMAIC, HANIATE €ro
OCH, KOOPJTUHATHI IIEHTPA, YIKCIIEHTPUCHUTET.

2. HaiiiuTe mosyocu, KoOpAMHAThI GOKYCOB, SKCIeHTprcuTeT smmmnca 16X +25y° —400=0.
3. CocraBbTe ypaBHEHHE DIUIUIICA, 3HAS, YTO:
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1) ero Oonbias nomayock paHa 10 u pokycamu SBISIOTCA TOUKH F (— 6; 0) , F, (10; O);

2) a=5, F(-35), F,(35).

4. CocTaBbTe KAHOHHMUYECKOE YpaBHEHHE 3JUTUIICA, (DOKYCHI KOTOPOTO JiexkaT Ha ocu OX, cuMMeT-
PUYHO OTHOCUTEIHHO Havaja KOOPAUHAT, €CIIU

1) rouka M 1(2\/§ ;1) MPUHAIIICKUT IUIUIICY, & €r0 MaJjiasi OJIyoCh paBHaA 2;

2) 3a7aHbBI IBE TOYKH JJLIUTICA I\/Il(O; 7) Hu M2(8; O) ;

3) paccrosiare Mexy hoKycaMu paBHO 24 U O0JbIIas OJYyOCh paBHA 26;

7
4) SKCLIEHTPUCUTET € PaBEH > 1 (OKYCBHI pacrOI0KEHbI B TOUKaX (J_r 7;0).

5. Dnmmc kacaercst ocu Oy B Touke A(0;2) u mepecexaet oc OX B Toukax B(4;0) u C(10;0).
CocraBbTe ypaBHEHHE JILIUIICA, ECIIU €70 OCH IapaJliebHbl 0CIM KOOPJNHAT.

PaGora B napax: pemenue 3ajad.

I11. T'unep6oaa

1. CocraBbTe ypaBHEHHE runepOoibl, eciu e€ Gokycsl exar Ha ocu Oy M paccTosHHE MEXIy
HUMHU paBHO 10, a JuyIMHA AEHCTBUTEIBHON OCH PaBHO 8.

2. HanumyTe KaHOHUYECKOE YpaBHEHHE TUNEPOOIIBI, ECITH

1) ¢ =10 u acUMOTOTHI 331aHbI YPABHCHUSIMH Y = igx ;1 2) £= V2 utouka M (\/5 2 ) JEKUT

Ha runepooe.
3. CocraBbTe ypaBHEHHE TUINEPOOIBI, (HOKYCHI KOTOPOH HAXOIATCS B TOYKAX Fl(— 2 4) u
F, (12; 4), a JUIMHAa MHUMOM OCH paBHa 6.

4. Halioure yrona MeX1y aCHMITOTaMU THIIEpOOJIbI, €CIi €€ SKCIEHTPUCHTET paBeH 2.

Pabota B mapax: perieHue 3agad.

1V. Ilapa6oaa

1. Haiizute KooOpAWMHATBHI BEpUIMHBI, (OKyca, YpaBHEHHE JUPEKTPUCHI  MapadOoIIbI
y =—2x> +8x—5. [TocTpoiite 3cku3 rpaduka.

2. [Tapabona cuMMeTpryHa OTHOCUTENbHO ocu OX, e€ BeplInHa HaX0AUTCS B HaYae KOOpIMHAT.
CocraBbTe ypaBHEHHE 11apadoibl, 3Hasi, YTO OHA MPOXOJUT YEPE3 TOUKY A(— 3 —3).

3. Haiinute ypaBHeHHe KacaTelabHOH K mapaboie y? =4x, IIPOBEAEHHON U3 TOYKH A(— 2, —1).
4. TTpu kaxux 3HaueHusx K npsamas Y = kx—1 nepecexaer napaGony y° = -5x ? Kacaercs eé?

. . 2
5. Haiinqute KOOpAMHATHI TAKOW TOYKM Mapaboibl Y° =6X, KOTOpas HAXOIUTCS OT THPEKTPHCHI

Ha paccTOsIHUHU 3,5.
Pabota B mapax: pemeHue 3ajau.
IpakTuuyeckoe 3ansitue 12. Ilpsimasi B npocTpaHcTBe
|. Buasl ypaBHeHuUH npsMOl B IPOCTPAHCTBE

X=2,
1. Haiiiure HanpaBisOMKAN BEKTOP MPSIMON { 4
z=4.
. . | X+2y+4z-8=0,
2. TIpeobOpa3yiite obmiee ypaBHEHHE MPSMON K KaHOHHYECKOMY BHIy U
6Xx+3y+2z-18=0

OIpEe/ICTTTE BETMYUHBI YTIIOB, 00pa30BaHHBIX ATOH MPSIMON C KOOPIUHATHBIMUA OCSMH.
3. CocTaBbTe MapaMeTpUYEeCKUE YPaBHEHUS MPSIMBIX B KaXKJIOM M3 CIEIYIOIINX CITy4acB:
1) npsimasi, mpoBeieHa yepe3 Touky M 0(1; 0; —1) napajuieNlbHO BEKTOpY a = (2; 3 O) ;

2) npsiMasi MPOXOJUT Yepe3 TOUku M (2; 2, 2) u N(6; 2;1).

4. Haitnute ypaBHEHHUE NIPSAMOM, MPOXOIAIIEH Yepe3 TOUKY (3; —-2; 5):

X—y+2-1=0,

1) mapamrensHo ocu Oz; 2) mapauiesbHO TIPSIMO
2X+y—-4z+3=0.
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Il. Yron Mexny npsiMbIMU B IPOCTPAHCTBE. Y CJIOBUE KOMILIAHAPHOCTH JIBYX MPSAMBIX
1. Haligute BEIMYMHY OCTPOTO YIJIa MEXAY NPSIMbIMU:

1)l_y+1_z—1H Xx=4 _y 7+l ) X-y+2=0, . X+y+z-1=0,
11 8 7 7 -2 8 2X+y-2-6=0 |x-y+3z+1=0.
2. YCTaHOBUTH B3aUMHOE PacCIioJIOKCHHUE IPSAMBIX:
2x-3y-3z-9-0, |*~1&
1 y =2y oo 2) X _y+30_z-25 "
X—2y+2+3=0 -1 5 4
7=-3+2t

x+1 y-7 z+4
6 2 -1
I11. [Tpsimast ¥ MIOCKOCTH B IPOCTPAHCTBE
1. CocraBbTe ypaBHEHHE IUIOCKOCTH, MPOXOIAIIEH uYepe3 TOUKY I\/I(O;l; 2) U IPAMYIO

Xx—3y+5=0,

2X+Yy+2-2=0.
2. CocTaBbTe ypaBHEHUE IUIOCKOCTH, MIPOXOAIICH yepe3 Touky M (4; -3 6) HNEPHEHAUKYIAPHO
x-3 y-1 z+5

IPSIMYIO > 1 >

3. YcTaHOBUTH B3aUMHOE PacCIIOJIOKCHUC HpHMOI‘/‘I U ITIJIOCKOCTH.
X—y+4z-6=0,

Y i 3Xx—y+62-12=0; ) X_Y¥ 247 5 44,
2X+y—-2+3=0 2 17 13

Pabota B mapax: perienue 3aaad.
IIpakTnyeckoe 3ansaTue 13, 14. YpaBHeHHe NJIOCKOCTH B POCTPAHCTBE. YT0J MEKIY
IJIOCKOCTSIMU. PaccTosinue oT TaHHO# TOYKH /10 3aJaHHO NJI0CKOCTH
1. TTocTpoHTh TIOCKOCTH, 33aHHble ypaBHeHusMH: 1) 2y —5=0; 2) 3x+4y+62-12=0.

2. CocTaBuTh YpaBHEHUE IJIOCKOCTH, IPOXOASILEH Yepes:
1) rouky M (— 2,3 l) napamiensHo miockoctu OXy; 2) Touky M u ock Oy. ITocTpouts 311 mioc-

KOCTH.
4. CocTaBUTh YpaBHEHHUE MJIOCKOCTH, MPOXOJsAIel uepe3 Touky M, (2; 3 —4) 1 napajijielbHOU
extopam a=(—3;2,—-1) u b=(0;3;1).

5. HanucaTte ypaBHEHHE IUIOCKOCTH, MPOXOAAIIEH 4epe3 TPHU 3aJaHHbIE TOUYKHU Ml(— 2;0; O),
M,(0;4;0) u M,(0;0;5).

6. HaiiTi BemWIuHy OCTPOTO yTila MEKIY TIIOCKOCTSAMHU:

1) X+y—-2z+5=0 u 2x+3y+2-2=0; 2) 2x-2y+2=0 u z=0.

8. Haiitu paccrosHHe MEKAYy MNapalICIbHBIMA IUTOCKOCTAMH 2X—3Y+62-14=0 wu
2x—-3y+62+42=0.

Pabora B mapax: npeobpazoBaHue OJJHOTO TUIIA YPABHEHUS K APYyTOMY.
IIpakTnuyeckoe 3ansitue 15, 16. [loBepxHOCTH BTOPOIo Nopsigka
1. BanumuTe ypaBHeHHE chepbl C IEHTPOM B Touke M 0(— 5,3, 2) u paguycom 6. [Toctpoiite eé.

2. YcTaHOBUTE TUII IOBEPXHOCTH U IOCTPOUTE €€:

1) (x=4) +(y-7) +(z+1)Y° =36, X Yz g ) AR ALY
) (=4 +(y=7) +(z+1) ) 716 el )6 8 s
2 2
4) x> +y* =1, 5) x> +4z% =1, 6) 9y* +1z° =1, nxiel =t
2 4
g X Y2 g s 10) X2 =5y -1 11) 2=5-x%—y?
4 9 36 ’ ’ ’
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2 2 2

12) 32 +y>=2(z-2),  13) x2-9y® =472, 1) XL Y g,
) y?=2(z-2) ) y ) 6% s 2

2

15) X2 +y?—422=-1,  16) 2y=x2 —%.

Pabora B mapax: peuienue 3aad.

Ilan npakTHYeCKUX 3aHATHI

Il cemecTp
Tema Bua zansa- | Ko- Jlurepa-
THI Ju4e- Typa
CTBO
4acoB
Tema 2. MaTeMaTH4YecKHii aHAIN3: TeOPHs NpeIea0B IpakTn- 12 | [1], [2],
yecKue [3].
3aHATHA
1. [locnenoBaTenbHOCTH, UX CBOKCTBA. [Ipenen mocnemno- 2
BaTEIILHOCTH
. . 0 2
2. [Ipenen pynkuuu. PackpeiTre HeonpenenéHHOCTEH: 0’
Q0
—, 00—00,
o0
3. [lepBblii 3aMeYaTENbHBIN MIPEIECT. 2
4. Bropoii 3amMeuaTeabHbIi npees 2
5. Berumucnenue mpeaesoB ¢ IOMOIIBIO0 CpaBHEHHS OECKO- 2
HEYHO MaJIbIX
6. HenpepbiBHOCTD PyHKITUH 2
Tema 3. MaTtemaTuueckuii ananau3s: n1uddepenuuans- IpakTn- 14 | [1], [2],
HoOe ucuuciaenne pyHKIuii oHOM mepeMeHHOo JecKue [4], [6].
3aHATHA
7, 8. IlpousBogHas u auddepenunan pyakumu. [pous- 4
BOJIHAsI HESIBHO M MTAPAMETPUIECKU 33JJaHHON (DYHKITHH.
9. 'eomeTpuyeckuii CMBICI TPOU3BOAHON U nuddepeHiu- 2
ana ¢pynkuuu. KacarenpHas 1 HOpMalib K KpUBOM
10. ITpou3zBoaHbIe U TUbGEpEeHIaTbl BEICIIMX MOPSIKOB. 2
Teopembl 0 cpeTHEM
11. IlpaBuno Jlonurans 2
12, 13. UccnenoBanue GpyHKIUI ¢ TOMOIIBIO IPOU3BO/I- 4
HBIX M IOCTpOeHHE IpapuKOB (PYHKIHI
Tema 4. MaTeMaTH4YeCKHil aHAIN3: HHTErPaJIbHOE HC- IpakTn- 14 1 [2], [6],
yucaeHne PyHKUMii 0HON NepeMeHHOH YyeckHe [7]
3aHATHA
14. TlepBooOpa3Hasi U HeoNnpeAeNEHHBIN HHTErpall 2
15. MuTerpupoBaHue 3aMEeHON IEpEMEHHOM 1 TI0 YacTsIM 2
HEOIPEIEIEHHBIX UHTETPAIOB
16. MaTerpupoBanie paluoHaIbHBIX (YHKIMH 2
17. NaTerpupoBaHyue TPUTOHOMETPUUECKUX (DYHKITHIMA 2
18. MHTerprpoBanue MppalMoHaIbHbIX (YHKIMN 2
19. OnpeneneHHbII HHTETPAT 2
20. HecoOCTBEHHBIE HHTETPAJIBI 2
Bcero: 40
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JIUTEPATYPA
1. baBpun, .. Matematuueckuii aHam3: yueOHUK 17151 CT-TOB niea. By3oB / M.W. baspun. — M.:
Beicr. mk., 2006. — 326 c. (16 3k3.)
2. byrpos, f1.C. Briciias maTematrka: yueOHHK JIJIsl CT-TOB BY30B, 00yUarOIUXCsl IO MH)KEHEPHO-
texand. cretl. B 3 1. T. 2. luddepennmansuoe u uarerpansHoe ucuucienus. / .C. Byrpos. —
M.: ipoda. — Beiciiee o6pazoBanue. — (CoBpeMeHHbIN yueOHUK), 2004. — 509 c. (31 7k3.)
3. Byrpos, f1.C. Beiciiast MaTeMaTHKa: y4eOHHUK /IS CT-TOB BY30B, 00YYaIOIUXCS 110 HHXEHEPHO-
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BpeMeHHbIN yueOHuk), 2004. — 511 c. (32 7k3.)
4. TnddepennpanbHoe ncuncienne QyHKIUi 0JHON epeMeHHOo: yaeoHoe nocobue / B.B. Nib-
uHa [u 1p.]; M-Bo oOpa3oBanus u Hayku Poccuiickoit deneparuu, denepanbHoe areHTCTBO IO
obpazoBanuto, BI'TIY. — biarosemenck: [U3a-so BI'TIY], 2006. — 93 c. (34 5k3.)
5. KBacosa, 1.B. Psanpr: yue6. mocobue s cr-toB By30B / M1.B. KBacosa, C.1O. Jlanuna. — bna-
rosemieHck: M3a-Bo BI'TTY, 2009. — 96 c. (20 3k3.)
6. Kynpssues, JI.JI. Kpatkuii kypc MaTemMaTHuecKoro anainmu3a: y4eOHUK JUIs CTYIEHTOB BBI30B. B
2-x 1. T.1. AuddepenunanbHoe U WHTETpATbHOE MCUYHCICHHUS (YHKIUI OXHON MepeMEeHHOM.
Psanet / JI.JI. KynpsBues. — M.: ©U3MATIIUT, 2003. — 400 c. (32 3k3.)
7. Slxmmna, A.C. IlpunoxeHus: onpeaeIeHHOTO HHTEeTpajia P PEIICHUH TeOMETPUIECKHX U (Hu-

3uuecKkux 3aaau: yueb. nocodue / A.C. Sxmuna. — bnarosemenck: U3n-so BI'TIY, 2014. — 172 c.
(21 2K3.)

IpakTuyeckoe 3ansatue 1. [locaenoBarenbHocTH, UX cBoiicTBa. [Ipenen mociaenoBaTebHO-
CTH.

1. HaiinuTte niepBbie YeThIpE YieHa MOCIeA0BaTEIbHOCTH {Xn }:

1) . 1N
1) X, =( ) :2) X =1, X, =X,,+2;3) X, =2"";4) x, =sm7; 5 x,=-1, X, =-N-X;.
n
2. Haiigute 001N WIEH MOCIEA0BATEIbHOCTH X, , €CJIU 3a/1aHbl IIEPBbIE HECKOJIBKO YJIEHOB 3TOU
111 1
[IOCJIE0BATEILHOCTH: 1) {1;—;—; — } 2) {—ZL' 2. -3, 4;-5; }

3. Kakue u3 cnenyromux nocie1oBaTelIbHOCTEN orpaHndeHbl cBepXy? Orpannyens! cHu3y? Orpa-
HUYEHBI?

1.1 1 1 n
1) {5;3—2;3—3;..}; 2) {~2,4,-816;..};3) {x,}={-Inn}; 4) {xn}:{nTJr}  5) {xn}:{(—l) .n}
4. Haiigute nocieoBaTeaIbHOCTH {Xn + yn}, {Xn . yn}, {%}, eciu {xn}z{n}, {yn}:{%}.
5. Haiiaute nocnenoBaTeabHOCTb {OLXn +Byn}, eclu {Xn}:{(ﬁ)n }, {yn}={1}, a=+/2, B=-5
6. Berurcnure mpeens:
2 4 2 2

1) lim 222, 2) tm 271 3 lm "L gy VL

noe N >3- n-><10n° -3n+2 n>oBN° +4n° —-2n+1

_ (n+1)’-(n-1)° . \/n*+3n _ 2n+1 . >

I lim ——— lim —— N _
5) lim i1 , 6) Im I 7) nmm, 8) !]'LTL( n°“+n n),

_(2n°+5 n*+4 _ . 5" .
9) rl]lin( AN L j,m) ||m(%/n3-4n2—n),11) fim 2% 19) fim 24340

4n+1 2n+3 n—a noo 5" 41’ N> 2

n-+1
Pabora B rapax: BBIYMCICHHUE MPEIEIIOB MOCIEI0BATEIIbHOCTEN.
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. . 0 o
IIpakTuyeckoe 3ansaTue 2. lipenesa pynkuuu. PackpbiTHe HeonpeaeJéHHOCTe: 0%
o0

00 — 00,
Bprurcnute npeaenst:
2
1) m (4x+3),  2) lim(x2 —4x+8), 3) m N1, 4) fim =2
x—-1 X—2 x—0,5 x—>J/3 X =1
X 2
5) lim —>—, 6) lim >t 7) lm 25, 8) lim X 0%+
x>0 X% — X -1 X* —2X+3 x>3 2% 18 x5 x°—25
2_ _ 2
0) im X X2 ) gim 2 TXTL gy gy TG oy gy X 22X
x>1 x*4+1 x>-05—-6X" +5x+4 x>-6 X° +6X° +3Xx+18 x>2 %2 16X —4
N2 X~ 8—x— x* —16 2
13) im Y2=X=L 1) im ¥8=X=2  15) jm o 16) fim XXX
x—1 /5_ ) X—0 X x»43/5_x_3lx_3 x—>oo2X —X +7X
1-3x? : X+ x° x® —2X .
im ———, 18) Im ————, 19 |Im—, 20) lim (Vx*+4—x],
1) x>0 X2 4 TX—2 ), x* —3x%+1 ) x>0 2%% + X% +1 ) H+oo( )

1 1 . y’+4y-5 V99— 2
_ , 23) lim 24) lim
(x—z x2—4j )5+1y3+2y2—y—2 )H53 x/><+
y-1 (x*~9)-(2x+9) (= ;
I lim —Jx2-1).
25) fim L 26) I 6 e 1) o ) 27) m(Jx +1-Vx 1)

Pabora B nmapax: BbIUMCIIEHHE [TPENIEIIOB.
IIpakTnyeckoe 3ansTue 3. IlepBbliizameuarebHbIN Mpeaes

21) Ilm(xxi3 ] 22) lim

X—>0! X—2

BbraucnuTs: 1) lim sin X, 2) lim | sin X, 3) lim — X : 4) lim =— 9 3X
x>0 X a¢0 X x—0 SIN 0’4)( x>0 X
L2 _ . COS X
5) lim sin 3x1 6) lim 1 C(Z)S x’ 7) lim arctg 2x, 8) im 9) lim sin 67cX
x-0 8in % 2x x>0 X x>0 X - 2X—T -1 Sin 1tX
3

. i arctg 2 2x . — .
10) lim w, 11) lim A9t ex 12) Iim M, 13) lim x-ctg x,

x-0 arctg 0,21x 0 x.arcsin vx ' X0 x> x>0

V1-cos x? . .

14) lim M, 15) lm —— | 16) lim x-sm(zj.

X—0 X x-0 1 —CO0S X x> X

Pabora B mapax: BeIYUCIIEHHE TIPEIEIOB.
IIpakTuyeckoe 3ansaTue 4. Bropoii 3ameuartenbHbIii npeaen

. 3" 3x+1)" - ((x+1)”
Beraucants: 1) lim (1+;j , 2) |Im( +2j , 3)!@( il j ,

X—>—00 x—o| 3x 3x=-2
ota?x X ) - 8+X 2x+3
Hlim L+ x2)°",  5)lm , 6) lim ¥/1+5x , 7) lim ,
)xa ( + ) )xaw()(_{_l] )xﬁo + )X%w(x_i_loj
x-1
. 1 ‘ X2 -1 x4 . ctg2x
8) lim|1+= |, 9) lim (1-+1tg x 4% 10) lim C 1D m L+ x3),
)t—>+oo( tzj ) ( 9 ) ) X—"’O(X +1 )x—>0( * )
3 —
12)lim N@XFD) gy =3
x—0 X X—e X—e

Pabora B mapax: BeIYMCIIEHNE TIPEIEIIOB.
IIpakTHyeckoe 3aHsATHE 5. BhIuKC/IEHME MPEIEI0B ¢ MOMOIIbLIO CPABHEHUSI 0€CKOHEYHO Ma-
JIBIX
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Brruucnure npeaensl:

2

1) fim 92X 2) tim MAE2X) gy, 1074 4y tim B+

x>0 sin 5X x-0 arcsin 3x x>0 SN “ X x->-1 x° -1

. g x—sin x . sin 5x -
5) lim x3ctg®3x, 6) lim =————"=  7) lim—"—, 8) lim —————
) Imx“ctg )i sin® x ) im, In(1+4x) )M In(1-6x)

im C0S3x=1 10) lim In(coszx)’ 11 fim In(1+3x23|n x)’ 12) lim Jl+x-1

x—0 X.tg 2X x—0 tgx x—0 X x—0 X

_ o J1-x-31+2x -1

13) lim arcsin ﬁ-ctg(x—a), 14) lim x In[1+ ZJ—Inz ,15) lim ,

x—a a X—>+00 2 2 x—0 X

X 5

16) fim L1 17) lim Ux

x>0 3¥ _1 x->11_3/x

Pabora B mapax: BEIUMCIIEHHE [TPENIETIOB.
IIpakTuyeckoe 3ansaTue 6. HenpepbIBHOCTD (DYHKIINH
1. TToctpotite rpaduk GyHKIHH, HCCIETyHTEe HETPEPHIBHOCTD (DYHKIMH B TOUKe X=1,5:
1

——, x<15,
a) f(x)=|x-15, 6) f(x)=4x-15
2x—-3, x=15.
2. Ucnionb3ys ompeiesienue, JOKaKUTe HempephiBHOCTh dynkimu f(X) B Touke X,, mpuHaie-
)Karrel 00JIacTH ONpe/IeIICHNS. a) p(x) =x*—7x+1, 0) g(x) = ix A 2 .
X+

3. Uccnenyiite HENIPEPBIBHOCTD (DYHKIIMU U TOCTPOTE €€ rpaduk.

2, X< -2,
-X-3, x<-2

A) f(x)= ’ ’ 6) f(x)=<v4—x?, —-2<x<2,
R SRR

X—2, X>2.
4. Uccnenyiite HEMpepbIBHOCTh (PYHKIUH B YKa3aHHOM TOUKE:

2 1

a) f(x)=arctg——, x,=1; 0) W(X)=———, X, =3.
) fx)=arctg- 2 x, ) W)= %,

5. Ucnonb3ys cBOMCcTBAa HEMPEPBIBHBIX (DYHKIIMH, TOKa)KUTE HEMPEPHIBHOCTD (DYHKIMI HA MHO-
JKECTBE JIEHCTBUTEIIbHBIX YHCEII:

a) p(x)=5x+jx_;, 6) f(x)=3/x—1+cos?4x.
+

2

6. Uccnenyiite hynkium Ha HenpepbiBHOCTh Ha otpeskax [0; 2], [-3;1], [4;5], ecim
1 1 X+4
a) h(x)= : 6) 9(x)=—5———, B) y=Ih—, r) z=+x*—x—20
V)= 8 9= )y=h-— ) 2=+
Pabora o rpynnam: uccieaoBanre HEMPEPHIBHOCTH (PYHKIIMH, TOUCK TOUYEK pa3phiBa.

IIpakTyeckoe 3ansaTue 7, 8. IlpousBognas u nudppepenunan pynkunn
|. Haiinute npousBoanble U quddepeHInansl ClieIyommux GyHKIU:

1. y=-56x" +9x™° — x* + 45x 81, 2. y=2+x%_x>-73x°+11x, 3. y=¥x,
1 1 1 1 1
4. y=x*+8x16 —6x 2 —30x ®+28x2, 5 y=Ux-4-8/x-6-x+8Yx,
6. y:x\/;+x2-i/;, 7. y=sin 4x+C0S2X+1g X, 8. y=tg7x+ctglax,
: Lsin~tx, 11 y:sm 3X+ Cc0s3X
cos™ X tg 3x

12. y=-10arctg x , 13. y= 8/x -arccos x , 14. y =arcsin Jx ,

9. y=(sin x+cosx)’, 10. y =
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1 X
15. y:(ex+1)3, 16. y=(x4+2x2+1)-7x, 17. yz(—J +2%, 18.y= ! :
2 e +1
5 1 3x
19. y=(x*-1) (Ej , 20. y=In(x®—4x? +6x-8), 21, y=5“, 22.y=x",
23, y=x"", 24. y = (tg x)™*.
Il. Haiinute 3Ha4YeHHE MPOU3BOIHON B YKA3aHHOU TOYKE:
3x
1. y=x~\/;-(3ln X—2), X, =1, 2. y:%, X, =0, 3. y:arctgzl, X, _4
X T
I1l. HalimuTe mpou3BOAHYIO apaMeTPUUYECKH 3aJaHHOW (PYHKITUU:
WL
X =t%+t, X=t-sint, RN
1. ) , 2. 3.
y=t"+t+1, y =1-cost, t-1
y=——"
t
IV. HalimuTe mpon3BOIHBIC HESIBHO 33 JaHHBIX ()YHKIIHIA:
1) x*+y® =sin(x-2y), 2) exy—cos(x2+y2)=0, 3) x2+y?=hYL+7,

X
4) xsin y+ysinx=0, 5) X' —y*=x*-y%.
V. Haiizure npoM3BOAHYIO HESBHO 3aMaHHON QyHKIMU: €' =€ — XYy B Touke A(O; 1).

PaboTta B mapax: HaX0XXJI€HHE IPOU3BOIHBIX (PYHKIHI.

IpakTnyeckoe 3ansitue 9. 'eomeTpuyeckuii cMbIC/ MPOU3BOAHOI U AU epeHnnasa PyHk-
nuu. KacarejbHasi 1 HOpMaJIb K KPUBOM

1. Hanumure ypaBHEHHE KacaTeabHOW U HOPMAJIU K KpUBOM B 3aJJaHHOM TOYKE:

1) y* =4x, M(1;2); 2) x2+y2=4,K(1;\/§); 3) x=t*, y=t> t,=2
4) y=2x—X" B ToUKax mepecedeHus ¢ ocbio OX.

. 1 . X
2. HaI/II[I/ITe TOYKH, B KOTOpHX KacaTcjbHasia K FI/IHep60J'Ie y =— napanneana Hp}IMOI/I y = B_Z .
X

3. B kakoii Touke KacaTesnbHas K KpuBoii Y = IN X mapaiensha npsamoii Y =2X+57?

v 2
4. B kakoii TOUKe KacaTelpbHas K mapabosie Y =—X" +4X—6 HakJIOHEHa K OCH a0CIKCC MO YTIIOM
0°?
y 8 2 . 2_
5. HaiiauTe yrom, moj KOTOpbIM NIepeceKaroTcs KpuBble Y =— u X™ —Yy° =12.
X

6. HaiizuTe yriibl, M0 KOTOPBIMH MEPEceKaroTcst KpuBble Y- =2X u X° +Yy> =8,
7. Bprancnaute npuOIuKEHHO 3HAUCHHUS:
1) In1,02, 2) J24, 3)sin29°,  4) arctg1,05, 5) (0,99)*.
PaboTta B mapax: cocTaBieHHE YPaBHEHUH KacaTelbHbIX 1 HOpMaJIeH.
IpakTuueckoe 3ansitue 10. IlpouzBoansie u quddepeHuanbl BpICIIKUX NopsiakoB. Teo-

peMbl 0 cpeIHeM
1. Haiiaure npousBoaHble U AU(QepeHnansl yKa3aHHbIX TOPSAKOB:

1) y=-x-cosx, y", d?y; 2) y=In*x, y", d’y; 3) y=e", y*, d%;
4) y=sin®x, y", d’y; 5) yzﬁ, y", d%y;  6) y=e*-(x+1), y©, d°y.
X_

2. TlpoBepwTe crpaBeTUBOCTh TeopeMbl Poms nns QyHKIMM Ha yKa3aHHOM TPOMEXYTKE.
Haitngure cooTBeTCTBYIO1IIEE 3HAYEHHE C, €CIIA OHO CYIIECTBYET.
n. 3n

1) f(x)=x-2, [-2;2];2) f(x)=cosx, [—E, 2]
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3. IlpoBeppTe crpaBeUIMBOCTh TeopeMbl Jlarpanska uist pyHKIMM Ha yKa3aHHOM IPOMEXKYTKE.
HaiinuTe cooTBeTCTBY!IOIIEE 3HAUEHHE C, €CIIM OHO CYIIECTBYET. 1) f(x)zé : {% %} ; 2)
(=1, [0:3].

4. Haiigure TOUKY, B KOTOPOI KacaTelbHas K KpUBOH Y = X° —4X HapajuielbHa XOpJe, COCIHHS-
IOIIIEH TOUKHU A(l;—3) u B(5; 5).

IIpakTuyeckoe 3ausaTue. 11. llpasuio Jlonurans
Haitaure nipenensl, ucnoib3ys npasuio Jlonurans:

10 H X -X
1) | x20 2x+1 ; im sin 5x ; ) lim e _ e ; 4) lim arctg;< x;
-1 X7 —4X+3 x>0 /x+1-1 x>0 sjn 2X x—0 X
ctg X
X3 — 3
5) lim &1 6 lim— 2 7)lm— X . g fim 092X,
x—0 gjn ° X x-2 In (X_Z) x—0 Bx° 4+ X° —7X+3 x40 DX
9) lim x-sin < ; 10) lim [t—gj-tgt; 11) Iim0x~ln(ctg X); 12) Iimo(ctg )
X—>00 X 1= X—> X—>
1
. . . (2 x
13) lim L1 : 14) lim 1 : 15) lim (—-arccosxj :
2 COS X n—2X x>0\ X arctg x x>0\ Tt

1
16) lim (1+2" )x.
X—00
PaboTa B mapax: peueHue 3ajau.
IIpakTnueckoe 3ansaTue 12, 13 Uccnenopanue pyHKumii ¢ moMoubIo MPOU3BOJIHBIX U I10-
cTpoeHue rpagukoB QpyHKIUIA
1. Haiigute mHTEpBabl BO3pacTaHus U yObiBaHUs (yHKImA. Mccnenyiite QyHKIMIO HA SKCTpe-
MYM:

1) f(x)=(x=2)"-(x+2); 2) g(x)=In(x* —2x+4); 3) s(t)=t+cost;
In x X
4) h(ix)=—; 5) u(x)= X 6) y=x—arctg Xx.
) hix)== ) ul)=—— )y g
2. Haitnute uHTEpBaJBI BHITYKJIOCTH U TOYKH MEeperuda cueayronmx rpadukoB QyHKITAN:
3
1) f(x):4X =1 2) p(x)=x*—4x® +48x* +6x-9; 3) y=eX; 4) x=t-arctgx
—X
3. Haiinute acumMnToThI rpauKoB QYHKIIMIA:
x*+3 1
1) f(x)= : 2) y=x-e*; 3) g(x)=——F—; 4) y=x-—arctg X .
) T)="r5 )y ) 9= 7o —¢ )Y g
4. IIpoBenuTe MOTHOE UCCIEOBAHUE CAEAYIOUINX (PYHKIUN U MOCTPONTE UX TpapuKu:
1 In x — 3x—2
1) y=2x2+=:2) f(x)=—=:3) f(x)=ex2:4) f(x)=x>*-4x*+3x:5) y= .
)y 2 100="13) 1) ) () ) Y=

5. Haiimure HauMeHblIee ¥ HauOoJIbIIee 3HaueHus QYHKIUM Ha OTPE3KE:
1) y =sin 4x +cos 4x, {O;ﬂ; 2) y=x+2Jx, [0;4].

PaboTa B mapax: ucciaenoBanue GyHKIUNA U TOCTPOEHUE TPaPUKOB.
IIpakTyeckoe 3ansaTue 14. IlepBoodpa3nas u HeonpeaeaEéHHbIH HHTErpaJl.
Haiiaure nunTerpansl, npuMeHss TaOIUIy HEONpeAeIEHHBIX HHTETPAJIOB:

1) j% 2) jj% 3) [2"dx, 4) [ +4/x)dx,
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5) [~ 3X+5dx, 6) [%/x (x*~x-1)ax,

:
dx, 8) j(7 —;jdx

: . V3 1
4 _2cosa—4 - d
9) [(4cosx+8sin x—2cosa—4sin a)dx, 10) J(coszx N
11) [e* - (2" +3")dx; 12 1 (2x-1)dx, 13) [ g,
) Jer-(2 +3Jx )I(X+) (2x—1)dx ) vt

2x
14) [/ -Vxfax, 15)[ o
7 2
Pabota B mapax: HaxX0>/IeHHE HEOIIPEACIICHHBIX HHTETPAJIOB.
IIpakTuyeckoe 3ansaTue 15. UHTEerpupoBaHue 3aMeHOI NepeMeHHOM U M0 YacTsIM Heompe-
NeJIEHHBIX HHTErPaJIoB
|. Ucnonb3ys Hajuiexkallyo 3aMeHy, HalJUTe UHTETpallbl:

. dx

1) |cos7xdx, 2) |sin(5x—2)dx , 2) | ————,

)I )-[ ( ) )Jc0526(x—1) )Ix +3’

dx 2011 dx

4) | —, 5) |(1—4x)7"dx, 6) | —— .

)IW )I( ) )j(6x+11)4 )I9X+7
8) I32‘“X dx, 9) _[ctg x dx, n® X4 11) jcos3 x sin x dx,

2xdx sin xdx cos(In x)
12 13) | —, 14 dx, 15
) I J‘\/1+2cosx J‘cos‘zx X ) I

. I/Icn0ﬂb3yﬂ METOJ MHTETPUPOBAHMSA T10 YACTAM, HAUJUTE UHTETPAJIbL:
1) len xadx, 2) jxsin xadx , 3) szeE dx 4) jezx cos3xdx,
5) Iln 2xdx, 6) jarcctg x dx, 7) I(x2 —4x +1)-2de, 8) J'cos(ln x)dx .

PaboTa B mapax: HaXx0XXJIeHHE HEOIIPEICIEHHBIX HHTETPAJIOB.
IpakTnyeckoe 3ansiTue 16. UnTerpupoBanue paiuoHaJIbHBIX GyHKIUI
1. IlpeacraBuTh pallMOHATBHYIO (DYHKIIMIO B BUJIE CYMMBI TPOCTEUIIINX APOOEii:

7x+4 X* +5x—2 x° -1
1) f(x)= 2% 2) f(x)= f(x)= 2=
) T) X2 —X—6 ) 1) x* —1)-(x+1)’ 3 1) X2+ X% + X
2. HaiiTu Heonpeie1€HHbIE MHTETPAJIbI:
5 4 7 dx
1) | ——=dx dx, 3) | ——dx, 4) |————,
)Ix+ﬁ (x—ljs )J.(x+3)6 )I(3x+2)4
2
x+1 5x+1 2x 3 X dx
5)] 6)j 50, 7)[ D) dx 8) I—X2_4X_5,
x—1 6x—7 dx
9 dx, 10) | ——dx, 1) | —F—7——,
) J(x+1)-ix2—4i X ) Ix2+4x+13 X J.x2+10x+29
X+6 4x -1
12) | ——dx, 13) | —dx, 14
)Ix2—2x+17 X Ix2+x+1 X )Ix + X

Pabora B mapax: Hax0oXk/JIeHHE HEOIPeIeIEHHBIX HHTETPAJIOB.
IIpakTnueckoe 3ansaTue 17. UnTerpupoBaHue TPUTOHOMETPUYECKUX (PYHKIMIA
Haiitu unTerpanst:

1. -[sm -~ 2. IL 3. j dx , 4, jsin"‘x-\/cosx dx

5c0SX+3 " 3sin 2 x +5¢0s% X
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3
5. Isin3xdx, 6. J‘C_OS4 X dx, 7. Icos“xdx, 8. Isinzx.coszxdx,
sin * x

9. jcosSx-cos3x dx | 10. jsin X cosX dx, 11. '[sin X -sin 3x dx
12 3 .

Pabota B mapax: Hax0>/IeHHE HEOIIPEACIICHHBIX HHTETPAJIOB.
IIpakTuyeckoe 3ansiTue 18. UnTerpupoBanue MppauuoHaJIbHbIX GyHKIMI
Haitngure naterpansi:

1++/x dx >
1. 2. 3. , 4, |V4-x°d
I2+\/_ '[\/_+3{/_ J‘\/1—2x—‘{/l—2x I e
1+X x dx 5x+3
5 | —= —dX, 6. | —, 7. | ————=1dX,
j '[\/x2+2x+2 I\/ X2 +4x+5 X
3x+2 dx
8. 9. , 10.
'[\/x +X+2 I(x+2)\/x2+2x '[x\/Zx —2x-1

Pabora B mapax: HaXx0KJIeHUE HEOIPEICIICHHBIX HHTETPAJIOB.

IIpakTuyeckoe 3ansaTue 19. OnpeneéHHbIii HHTErpaa
1. Vkaxute QyHKIMU, HEUHTETpUpyeMble 110 PumaHny u unTerpupyemsie no Pumany Ha jaHHoM
POMEKYTKE.

1) f(x)=¢* { 101, ——} 2) f(x)=vx-3, A=[212],
3) f(x)=Inx, AI:E;e}, A:{—% e} 4) f(x)=|cosx, A [%3—”}

4
5) D(x):{(l)’ ;:clg . A=[-7;0].

2. Beruucaure onpeaenéHHbId HHTErpall:

1 iZde 2 g d 3 [ & 4 Tﬁdx 5 P o

S Jemoe 9 5 e 9
. S X+2

6) _jl5 dx, 7)jx o 8) !?’_—de,

3. Ucnonp3ys 3aMeHy NepeMEeHHOM, BBIYUCIINUTE ONpeAeaEHHbIN HHTETpall:

1) !2x—3’ dx | 4) _!.\/4x—2dx,

n 2 .1
2 2 zsin = €2 3
9x® 2 T X In* x
5 9-="—dx, 6) |cos?| =—x|dx, dx 8 dx,,
)l 4 ).([ (6 j 1 x? ) ! 3x
4
X+ COS X 4arctg X —X
, 10) | ————dx.
) J.x +23|nx )!: 1+x?
4. UnTerpupys o 4acTsaM, BBIYUCINTE ONPENEIEHHBIN NHTETPaT:
V.4 Vg 0 1 1
1) '[xsin xadx, 2) _fexcosxdx, 3) jxeX dx, 4) jx23X dx, 5) J'arctgxdx,
0 - -1 0 0
tIn°x
6) | o

1
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IIpakTuyeckoe 3anaTue 20. HecoOcTBeHHbIE MHTErPaJibl
1. UccnenoBarh CXOAUMOCTh HECOOCTBEHHBIX HHTETPAJIOB:

V4

ld ld +ood +ood
”!Tz’ 6)£X—f, m[x—f, r)!%,

II)I

—00

+00 dX
X2 +4x+9’

2
e) .[ctg X dx.
0

2. HCHOJ’IBBYH OIpPEACICHUC U CBOﬁCTBa, HCCICA0BATh CXOANMOCTD HECOOCTBEHHBIX HHTCTPAJIOB:

1
+o0 ) +oo|n X +o0 B 2 dX 5 dX 9 dX

a) | x-sin xdx, 6) |—dx, B) |e™dx, 1) [——, —— ) |—.
)-([ )!xs )-([ )!xlnx m!(S—xf )'!.X—3

1.2 0 3

X =X X° dx

3. BeruuciauTh HeCOOCTBEHHBIC HHTETPAJIBI: a) dx, 0) | —.

Il X I2\/4—x2

Pabora B mapax: uccieqoBaHue CXOJUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

Ilian npakTHYeCKUX 3aHATHI

111 cemecTp
Tema Bun 3a- | Kosu- | Jlurepa-
HATHH | 4YeCTBO Typa
4acoB
Tema 5. MaTeMaTHYeCKHIl aHAJIU3: PAIBI IpakTu- 12 [3], [5]
YyecKue

3aHATHA
1. Yucnossie psanbl. HeoOXxoauMbIii pu3HaK CXOAUMOCTH 2
psna. CpaBHEHUE MOJIOKUTEIbHBIX PsiIOB
2. Ilpuznaku Jlanam6epa u Komm. MHTErpansHeiii npu- 2
3HaK CXOAMMOCTH
3. 3nakouepenyrommecs psaabl. Teopema JleiiOnuia. AGco- 2
JIIOTHAsL U YCJIOBHAs CXOJMMOCTH
4. ITpoMeKYTOK CXOJIMMOCTH CTEIICHHOTO Psijia. 2
5. Paznoxenue gpynkuuu B psaa Teinopa. [lpumenenns 2
CTETICHHBIX PSJIOB
6. Pang @ypbe Ui 2n-nepuoindeckoil pyHKIu 2
Tema 6. MaTemaTHuecKuii aHaau3: Teopus npeaeios, | [Ipakru- 24 [1], [2],
audepeHnnaIbHOE H HHTETPAJIbHOE HCYUCICHHUSA YyecKue [4]
(YHKIMI HECKOJIbKHUX MepeMeHHOBIX 3aHATHA
7. @yHKIMH 2-X, 3-X epeMEHHBIX: 00J1acTh ONpeieeHus, 2
rpaduK, TMHAHA YPOBHS, TOBEPXHOCTH ypoBH:. [Ipenen u
HENPEPbIBHOCTh (PYHKIIMH JBYX MEPEMEHHBIX
8. HactHbie mpon3BoaHbie GyHKIMU. [lonHbI quddepen- 2
a1 GYHKIMU M €r0 T€OMETPUYECKUIA CMBICIT
9. ludpdepenumpoBaHme CI0KHON U HESIBHO 3a/1aHHON 2
¢bynkuuit. KacarenpHas III0CKOCTh U HOpMailb K TOBEPX-
HOCTH
10. IMpou3BoaHAs 110 HaNIpaBJIeHUO. [ paIMeHT. 2
11. YactHble npou3BoHbIe U AU](epeHnanbl BHICIINX 2
TTOPSIKOB
12. DkcrpemyMm pyHKIMH IBYX NepeMeHHbIX. Haxoxienue 2
HanOOJIBIIIETO U HANMEHBIIIETO 3HAUCHHS (PYHKITNH Ha
KOMIIaKTe
13, 14. JIBoiiHO¥ MHTETpa 4

31




15. TpoliHoi1 HHTErpan

16. KpuBonuneitnsiii uarerpai | poga

17. KpuBonuneitnsiit uarerpai |l poga

18. HezaBucuMoCTh KPUBOJMHEHHOTO HHTETPpaa OT My TH
uHTEerpupoBanus. Boccranosnenue QyHKIMM 10 €€ 1MOI-
HoMy nuddepeHimany.

NN NN

Bcero: 36

JINTEPATYPA
1. baBpun, .. MaTtematuueckuii aHam3: yueOHUK 1151 CT-TOB niea. By3oB / M.W. baspun. — M.:
Beicm. mik., 2006. — 326 c. (16 5k3.)
2. byrpos, f1.C. Briciias maTemaTrka: yueOHHK JIJIsl CT-TOB BY30B, 00yUaIOIIUXCsl IO MHKEHEPHO-
texand. cretl. B 3 1. T. 2. luddepennmansuoe u uarerpansHoe ucuucienus. / .C. Byrpos. —
M.: ipoda. — Beiciiee oopazoBanue. — (CoBpeMeHHbIN yueOHUK), 2004. — 509 c. (31 7k3.)
3. Byrpos, f1.C. Breiciiast MaTeMaTHKa: y4eOHHUK /IS CT-TOB BY30B, 00YYaIOIUXCS 110 HHXEHEPHO-
texaud. cuer. B 3 1. T. 3. luddepennmnansusie ypaBHenus. Kparueie unrerpansl. Psapl. OyHk-
U KoMIuiekcHoro nepemernoro. / S1.C. byrpos. — M.: [Ipoda. — Beicmiee oopazosanme. — (Co-
BpeMeHHbIN yueOHuk), 2004. — 511 c. (32 7k3.)
4. TnddepennpanbHoe ncuncienne QyHKIIi 0JHOH epeMeHHo: yaeoHoe nocobue / B.B. Nib-
uHa [u 1p.]; M-Bo oOpa3oBanus u Hayku Poccuiickoit ®denepannu, dOenepanbHoe areHTCTBO 10
obpazoBanuto, BI'TIY. — biarosemenck: [U3a-so BI'TIY], 2006. — 93 c. (34 5k3.)
5. KBacosa, 1.B. Psaapl: yue0. mocobue nmns ct-toB By3oB / M.B. KBacosa, C.1O. Jlanuna. — bra-
rosemieHck: M3a-so BI'TTY, 2009. — 96 c. (20 3k3.)
6. Kynpssues, JI.JI. Kpatkuii kypc MaTemMaTHuecKoro anainu3a: y4eOHUK JUJIs CTYIEHTOB BBI30B. B
2-x 1. T.1. AuddepenunanbHoe U WHTETpATbHOE HCUYHCICHHUA (DYHKIUI OTHON MepeMEHHOM.
Psanet / JI.JI. Kynpssues. — M.: ©U3MATIIUT, 2003. — 400 c. (32 3k3.)
7. Slxmmna, A.C. IlpunoxeHus: onpeaeIeHHOTO HHTETpajia P PEIICHUH TeOMETPUYECKHX U (Hu-
3uuecKkux 3aaa4: yueb. nocodue / A.C. Sxmmna. — bnarosemenck: M3n-so BI'TIY, 2014. — 172 c.
(21 2K3.)
IIpakTuyeckoe 3ansaTue 1. Yucaosbie psaabl. HeoOxoammplii NPU3HAK CXOAMMOCTH psAaa.
CpaBHeHHE MOJIOKUTEILHBIX PSAIOB.

~+00

1. Hanncats yeTkipe nepBbIX WieHa psaja Z

510" +
1 7 2 (3) (4Y (s5Y
2. HaiiTu o6mmuii unen psija: a) §+2—32+%+¥+---, 0) §+[7j +(ﬁ) +[Ej +
3. Haiitu cymmy psna:
1 1 1 m-1 (m-1)’ m-1)"
Q) ——+——+-+ G O) I+ ——+ —— | | — | -,
1.3.5 3.5.7 (2n—1)-(2n+1)-(2n+3) m m m
B) 1+3+5+...+(2n—1)+
4. VccnenoBath psibl HA CXOIUMOCTD C TTIOMOIIbIO HEOOX0IUMOTO MPU3HAKA!
+00 lon
a) 1+§+§+-~-+ n .,6) 0,6+0,51+0,501+---+[0,5+(0,1)"]+---, B) Z
2 5 8 3n—1 12N+ 5
2n— 1 n+1 n+2 < . 1
x) » sin—,
)Z )22n+1 )Zln n+1 )é n
5. I/ICCJ'ICI[OBaTB CXOAUMOCTDb pﬂ,[[OB MMPUMCHAA IPHU3HAK CPABHCHUA:
a)z , )_ i+i+...+ 1 +ee, ,
~2" 41 N2 In3 In4 In(n+1)
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&1 arctgn+1 5”+1 n®+2
r)nz‘n5+1' )z e)z )23n+1
< n-1

. 1
3) Y u) » arcsin®—.
;\/n3+3n—1 nz:;‘ Jn

IpaxkTnyeckoe 3ansitue 2. [lpusnaxku Jlanamoéepa nu Komu. MHTErpajbHbIil NPU3HAK CXO0-

AUMOCTH
1. TTonp3ysich HpI/ISHaKOM Janambepa, uccienoBarh CXOAUMOCTh PSJIOB:
2 n n

a)@ Ej .25+ 10 35 (Ej .n5_|_...’ 6)@ @4_10004_4_ 10 +eee,

11 (11 11 11 9 11 2n+5

1 a3 n! &1-4-..-(3n-2) 1.3-5-...-(2n-1)

=+ =+, r ,

)5 52 5° 5" )Z_l: nlzn )22712 (5n 3)’

s

e)

~ (2n)!

2 HOHB3yHCB HpH3HaKOM KOH_H/I, HCCIICA0OBATh CXOAUMOCTDH pHﬂOB'

)Z(Zn +2n+1J )2%(&%) , B) Z(arcsm } r) i (iﬁii] ,

5n +2n+1 e

A Z(nﬂ) " )'

3. I/ICHOHBSYSI I/IHTeI‘paJ'IbHHﬁ IIPHU3HAK KOH_II/I HCCIICOOBATh CXOI[I/IMOCTB pAaOB:

1 1 1 1 & 1
? 2In2+3In3+4In4+m+(n+1)ln(n+1 »0) Z (n+1) In n+1)’B) ;3 n+8’

IIpakTyeckoe 3anaTe 3. 3HaKko4epenywmuecs paabl. Teopema JleiiOHuIa. AOCOIOTHas
U YCJIOBHAsl CXOAMMOCTH.
1. UccnenoBate Ha aOCONIOTHYIO U YCIIOBHYIO CXOJMMOCTH PSIJIbL:

(gt D S nl47-..-(3n-2) S NP+
b Z(_l) 3_"’ 2 Z_;(_l) 3-5-7-...-(2n+1)’ 3 nz_;‘( Y 5N +2

n+l n+l

hn S 1)
4)2 ’ )ZQ/_H’ ©) nzl:l+lnn )annn,llnilnni’
pilfy, ] "
8) Z (1+ n] ) Z 3n 2

2. CKOIBKO MEPBLIX YICHOB pAla JOCTATOYHO B34Th, I-IT06]E>I IMOJIYYUTb HpI/I6J'II/I)KeHHOG 3HAYCHUC
n+l

€ro CyMMbI ¢ TOYHOCTBIO 10 107 : 1) Z 2) Z_n—l
n=1 -

oo _1 n+1l

3. OuEeHUTHh NOTPEIIHOCTD, IOMYCKAEMYIO MIPH 3aMEHE CyMMBI psijia Z%
- N
n=1

cymmoii ero 1000
YJIEHOB.

1
1 N+l n
4. CKOJIbKO YJICHOB pdaaa Z ( ) JA0CTAaTOYHO B34Th, YTOOBI BBIUUCIUTH €TI0 CyMMY C TOY-

~(2n+1)-5"
Hocthero 1o 0,01? no 0,0017?
IpakTnueckoe 3ansitue 4. [IpoMeKyTOK CXOTUMOCTH CTENEHHOTO Psiia
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Haiinure natepBan CXOI[I/IMOCTI/I Y TIPOMEKYTOK CXOJIMMOCTH CTETIEHHOTO psijia:

o n(n+1)
1) Z_l:n!-(x—S)”; 2) 210"-1’ )Z(Z”nillj x=2)";  4) 2 )
6) Z[1+ j x-5)".

IIpakTuyeckoe 3ansaTue S. Pasyio:xkenue pynkuuu B psajg Teilsiopa. Ilpumenenns crenen-

HBIX PSIA0B
1. Paznoxute pyHkimio B psija Teitnopa B OKpeCTHOCTH YKa3aHHOW TOUKH:
1) y=2°, x, =1; 2) y=e™, x, =0; 3)y_1 X, =2
. 1 x*+x®—4x*-3x-4
4) y=sin’x, X, =m; B) y=—"—1, X, =3; 6) y= L X =—1
)y 0 )Y="—g % )y N 0
2. Berancnute ¢ Tounoctpio €=0,001:
1) %; 2) cos18°; 3) §/11; 4)3/130; 5)In104; 6) In5.
€
3. Beramcnure npeensr:
X 2 H H 2

1)Imz 2 ?x X alm}a COSX . gy i SINX ?nx; 4) tim X m9+x)

x—0 X —=SIin X x>0 " —1—X x—0 X x—0 X
4. Beraucaute onpeaenéHabie naTerpainl ¢ Tounocteio €= 0,0001:

0,5 01 0,2 - 0,5
) |2 ;fsxdx; 2) J.&Xﬂ()dx; 3) js"”Tde; 8 [x-h{Le)ox.

0 0 0 0

IIpakTnyeckoe 3ansaTue 6. Pax @ypbe 105 2n-nepuoauveckoii pyHKIuu

1. Paznoxuts pynkmmto f (X) =sgn (Sin X) B psx Dypbe Ha IPOMEKYTKE (— T, Tc) . Haingure cymmy
+oo 1 n+l

YHUCIJIOBOTO psija l

n=1 2 _1

X, —m<Xx<0,

B pana Dypbe HAa poMexKyTKe (— T, T).
3 Qexen PPHAOW pomexyTke (—; )

2. Paznosuts dynxmuo f(x)= {

X

e*, —m<x<0,

3. Pasnoxuts pyukimio f (X) :{ B pa1 Dypbe Ha MPOMEKYTKE (— T, TE) :

1-x, 0<x<m

IIpakTnyeckoe 3ansaTHe 7. PyHKIUH 2-X, 3-X NepeMEHHbIX: 00J1aCTh ONpe/ieIeHUs, Ipa-
(puK, TUHUM YPOBHS, NOBepxXHOCcTH YpoBHH. [Ipenen n HenpepbIBHOCTH GYHKIIUH ABYX Ie-

peMeHHBbIX
X% —y? 11 11
f ; = . 7 . —4 ’ —= | == | —X,— !
1. Jlana ¢yuxums f(Xy) 2%y Haiimure: f(-4;2) f(z 8) f[x yj f(-x—y)
1
fly:;x), .
i) fxy)

2. Haiigute 1 n306pasure Ha MIOCKOCTH 00JacTH OMpeAeNIeHUs CIeTYOMUX (PYHKITHI:

1) z=v1+4/-(x+y), 2) z=X+arccosy, 3) Z=\/X2—4+\/4—y2

3. U306pa3uTe Ha IIIOCKOCTH JIMHUK YPOBHS ByHKIMH Z = X — Y.

4. N306pa3ute B IPOCTPAHCTBE MIOBEPXHOCTH yPOBHs (GyHKImH U =X’ +Yy° +2°.
5. Haiigute npezens! cieayonux GyHKINN UITH TOKAKUTE, YTO OHU HE CYIIECTBYIOT.
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1) !(iin()(x_yz).sin 1 .COS X : 2) lim 2'(X_l)'(y_2) . 3) lim tg(x+ y).ex’y ;

-3 X+y - Xx-y 5 (x=1f +(y-2)" oL X -y’
: 2 2 2 x*
4) lim I Xy 2+2y_4); 5) lim =Y 6) 1im( X Zj ;
el x(y +2) CrX 4y oo\ XY
5
7) lim (2 + y?)-sin® = ) im - XU (y+2)
e Xy i (1) +(y+2)
2xy : :
6. MccnenoBath Ha HEMPEPHIBHOCTH (DyHKIUIO f (x; y)= (X * y)-arccos X2 +y? % y);t (0’0 "B
0, (xy)=(0.0)

Touxe O(0;0).

(x-1)y-1f
(x=2)y =2)" +(x-1) +(y-1)
JIM B 3TOH TOYKE (PYHKIIUIO ONPENETUTh TaK, YTOOBI OHA CTala HEMPEePhIBHON?
Pabora B mapax: Haxox/1eHHuEe 001aCTH ONPEEIICHUSI.
IIpakTuyeckoe 3ansaTue 8. YacTHble npousBoanbie pynkuuu. [loanbiii nuddepenunan
(pYyHKIIUM U €ro reOMeTPHYECKHH CMBbICJI
1. HaiizuTe yacTHBIC H MOJHOE NpHpALIeHNs GyHKIHH Z =3X" +Xy—Y* +1 B Touke MO(Z; 1) u

7. OyHKUUA f(X; y)= > HE OIlpeZieNieHa B TOUKE Mo(l;l). MosxHO

NP TaHHBIX MpupaiieHusx aprymentos: AX=01, Ay=0,2.
2. Haiinure yacTHbIe U MOJIHOE TpupanieHus GpyHkuuu Z = Ig (X2 + y2) B Touke M 0(2; l) IIPH I1e-
pexone ot Touku M 0(2; 1) K TOUYKE Ml(Z,l; 0,9).

3. Haiinute yacTHbIE IPOU3BOHBIE U OJIHBIN TuddepeHan caeayomux QyHKIIMA:
. X
1) z=e""; 2)u=t’sin’z; 3) f(xy;z)=x" +(xy) +z7; 4y V=
y2 + ZZ
4. Borurcnute npuOInKEeHHO 3HaYSHUS:
1) 1,042%;  2) (1,04 +(3,01) ; 3) sin 28" -Cos 61"
PaboTa B mapax: HaX0XXJI€HHE YaCTHBIX TPOU3BOIHBIX.
IIpakTnueckoe 3ansaTue 9. IluddepenuupoBanue c10KHOI U HeSIBHO 3aaHHON (PYyHKIMIA.
KacareabHasi II10CKOCTh M1 HOPMAJIb K OBEPXHOCTH

1. Haiiante mpon3BOAHYIO % , €CITH 1) z=x*+y*+Xxy, x=2sint, y=3cost;

2) z:cos(2t+4x2—y), x:l, yzﬂ

. 3) z=x’y%, x=t, y=t*, u=sint.
t Int

. 0z 0z .
2. Haiinute yacTHbIE MPOU3BOIHBIE a—, 8_ u nonHblid quddepennuan dz , eciau
u ov

: 2) z=+/x*—y? rge x=U", y=ulnv;

3) z=arctgxy, rme X=vUu*+Vv?, y=u-v.

3. Haiigute npou3BOAHYIO y'(x) HESBHO 3aJaHHON (PYHKITHH:

| =

1) z=x>+y°, roe x=uv, y=

M| <

2 2

1) xe? —yInx=8; 2) In%=arctgl.
X

4. CocTaBbTe ypaBHCHHE KacaTeIbHOW M HOpPMalM K KPUBOW, 3aJaHHOW HESBHO ypaBHCHHEM
F(X; y):O B TOUKE MO(XO;yO):
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1) X’y —y*x=6, M,(2;1); 2) x’y? —x*—y*+13=0, M,(2,1).

5. CocTaBbTe ypaBHEHUE KACATEIbHO IIIOCKOCTH H HOPMAaJTH K moBepxHocT X° +4y® +9z° =14
B Touke P,(L1-1).

6. K mosepxuocti X° +2y* +32° = 21 npoeuTe KacaTenbHbIE IIOCKOCTH, MApaIeNbHbIE MI0C-

koctu X+4y+6z2=0.

Pabora B mapax: peuienue 3aaad.
IIpakTuyeckoe 3ansiTue 10. [lpon3Boanasi mo HanpapJjenuo. I'paanent

1. Haiimte npousBoanyio Gyrkimu Z = X> —y* B touke M (l; 1) B HaIpaBJI€HUH, COCTABIISIOLIEM

¢ oceto OX yroxn 60°. Onpenenuts HanpaBIeHUE MAKCHMAIBHOTO pocTa GYHKIHMU B TOUKE M.
- — 0z

2. lanbr: yHKIUA Z = X , TOUKa A(l; 1) Y BEKTOp a = (4; —3). Haiiure: 1) grad Z(A) , 2) —JA)
y oa

2 2

X
3. Haiture nipousBoauyto Gpyrkimn Z =1- (3 + é) B TOUKE B(— 2, 6) B HaIIPaBJICHUU K TOUKE

C(0;8)
4. HaiiiuTe HampaplieHHe MAKCUMAIbHOTO pocTa pynkimu Z =X +Yy* —4x*y? B Touke A(2; l).

HaiinuTe Hanbonbiiee u3 3HaU€HUI MPOU3BOIHBIX IO PAa3HBIM HAIIPABJICHUSAM B TOUKE A.
Pabota B mapax: pemeHue 3ajau.
IIpakTnyeckoe 3ansaTue 11. YacTHble npousBoaHbie U AuddepeHnnaNbl BHICIIUX NOPS/I-
KOB

1. Haitnure muddepenmuans: dz u d°Z ms caenyroumx byHKImii:
1) z=sinx-siny, 2) 2=4x>+3x’y +3xy* - y°, 3) z=In(tg(x+Y)).
IIpakTHyeckoe 3ansiTue 12. IkcTpeMyM (PyHKIHMH ABYX nepeMeHHbIX. Haxoxaenune
Han0o0/Ib1Iero 1 HAMMEHbIEro 3HaYeHn il PyHKIUH HA KOMIIAKTe
1. Haitti sxcTpemMyM GyHKIUH Z = XY (1— X— y).
2. Haiitn HanOospliiee 1 HaMMEHbIIIEE 3HAYCHUS PYHKINH
a) z=X’—Xy+Yy>—4X B 3aMKHyTOH oOmacTH, orpaHMueHHoil npsmeiMa X=0, y=0,
2x+3y-12=0;
0) z=Xy+ Y+ X B KBajpare, OrpaHH4YECHHOM IpsiMbiMi X =1, X=2, Yy=2, y=3.
3. laHa cuctema, cocrosiniasi u3 6 Touek, KOOpAMHATHI, KOTOPBIX YKa3aHbl B Ta0JIHIIE
X -1 0 1 2 3 4
Y 0 2 3 3,5 3 4,5

TpeOyeTcst TOCTPOUTH MPSMYIO C ypaBHEHUEM Y = aX + b Tak, 4TOOBI OHA OTJIMYANIACH KAK MOKHO

MEHBIIIE OT JAaHHOW CUCTEMBI TOUEK B CMBICIIE HAUMEHBIINX KBAJPaTOB.
4. 13 Bcex MpsAMOYTOJIbHUKOB C 3a/JaHHON IJIOIIA/bI0 HAWTU TaKOH, IEPUMETpP, KOTOPOTO UMEET
HauMEHbIIIEE 3HAYCHMUE.
Pabora no rpynnam: pemeHnue 3a1ad ¢ JOKIAI0M y TOCKH.
IIpakTnyeckoe 3ansiTue 13, 14. /IBoiiHON HHTerpaJ

2
1. Unterpupyema iu pynkims f (X; y) =1- y—2 B 3aMKHYTOM Kpyre B = {(X; y): x* +y?<n? }
X

2 2-x e Inx
2. I3MeHUTH MOPSIIOK MHTETPUPOBAHUSA:  a) IdX j f(x;y)dy, 0) jdX J- f(x;y)dy.

—6 x 1 0

4

3. BerunciuTh JBOMHBIE HHTETPAJIBI, CBOJIS MX K IIOBTOPHOMY:
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a) |l = H xydxdy , rme @ — KBagpuUpyeMblii KOMIIAKT, SBISIOIIUICS 3aMKHYTBHIM KBa/IpaTOM C Bep-
0]

mmmamu B Toukax O(0,0), A(L,0), B(0,1), C(L1).

0) | = H (X2 + yz)dx dy, ecnu 3amkHyTast o6aacte D orpanndena muausmu Yy = X, Xx=0, y=1,
D

y=2.

B) | = ”e”smy -cos ydxdy, eciiu D — npsimoyronpHEK 0< X <7, 0<y < g .
D

r) | = ” (3X2 —2Xy+ y)dx dy, eciu o6macts D orpanmuena muamsamu X =0, X=Yy*, y=2.
D

n | =”(x+ yz)dxdy,rne CD={(X; y)eR?:x*< ySX}.

e) ”JX + ydxdy, rne @ — 3aMKHYTBII TPEYroJbHHK C BEPIIMHAMU B TOYKAX O(0,0), A(l, 0),
()

B(0,2).

4. Tlepexos K TOJISAPHBIM KOOPAWHATAM, BEIYMCIIUTE JBOWHBIC HHTETPAIIBL:

1) g%,rne D={xy):4x<x?+y? <8X, X<y<2x|;

2) ﬂ(xz - yz)dxdy, rIe CDZ{(X; y): X% +y? —2x£0}.

5. 3ameHnss MEPEMCHHBIC, BEIYUCIIUTE I[BOIZHLIG HUHTCrpajbl:

1) 1= ” (x+ y)3 (x— y)2 dxdy, ecnmu D— kBazgpar, orpaHudeHHbIi TpsiMbiMu X+ Y =1, X—y==+1
D

X+y=3;

2) 1 :” dxdy, eciiu obnacts D orpannuena muausamu Xy=1, Xy=2, y=x, y=3X;
D

3) | :.U(Xz_yz)z(x+ y)dXdy,l"]_'[e @:{(X;y):lgx+yg3’ |X—y|S1},
(o]

XSySZ-(Z—x)};

dxd 2
4)[! ny,rne (D:{(x;y)XSySZX, >

3
5) g(%) dxdy , rae d)z{(x;y):lsxygz, X < y2§2x}.

PaboTa o rpynmnam: BeIYMCICHHE ABOWHBIX HHTETPAJIOB PA3HBIMH CIIOCOOAMHU.
IIpakTnueckoe 3ansaTue 15. TpoiiHoii uHTErpasa

1. PazmuunsivMun CHOCOGaMI/I pacCTaBbTC NPCACIIbI MHTCTPUPOBAHUA B TpOfIHOM HHTCrpajc
1-x  X+y

Jl'dxj'dy_[f(x, y,z)dz .

2. Beruncante TPOHHON HHTETPa HJ (X2 +yi+ Zz)dx dydz, roe T — npssMOyroJIbHBIN TTapajuie-
T

JIeTTUIIe ], 3a1anubiii HepaeHcTBamu 0<x<1, 0<y<2 0<z<3.

3. Boruucnute TpOWHON MHTETpaT ”I dxdydz, rne T —map X* +y°+2°<9.
T

4. Haiitu o0BbeM Tena, OrpaHU4YEHHOTO TTOBEPXHOCTSIMU

a) X’ +y’ =8, x=0, y=0,2=0, x+y+2=4;6) z=yx* +y*, z=xX"+Yy".

PaGota mo rpymnmnam: BEIYMCICHHE JBOMHBIX HHTETPAIIOB Pa3HBIMU CIIOCOOAMH.
IMpakTnyeckoe 3ansaTue 16. KpuBoauneitnoiii uaTerpai |
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1. Beruucnaure KpuBOIMHEIHBIE HHTETpaHI | pona:
1) .[ (X2 + ys)dl , Tie C — KOHTYp TpeyrojbHHUKa C BEPIIMHAMHU A(l; 0), B(O; 1), O(O; 0) ;
C

2) JX~ ydl, rae C — xoutyp xBaapara |X|+|y| =2
C

X=t-sint,
3) J.ydl,r):[eL—):[yra LUKJIOUIBI 0<t<2r,
1 y =1-cost,
42 X =cos’t,
4)J‘ X% +y? |dl, rne C — nyra actpousl .. 0<t<2r;
c y =sin~t,

5) I\/XZ +y?dl,rae v — okpyxHocTs X + Yy’ =16.
Y

2. Berunciure iy Tyrd KpuBoil X = 3t, y =3t? or toukn O(O; 0) JI0 TOYKH A(3; 3).
IIpakTnyeckoe 3ansaTue 17. KpuBoanneiinbiii uaterpan |l poaa
1. Beruncnure kpuBoJIMHEHBIE HHTErpaisl |l pona:
a) .[ (X2 —2xy)dx+(2xy+ yz)dy , rae AB — nyra mapaGomsl Y =X’ OT TOYKH A(l;l) JI0 TOYKH
AB
B(2:4);
X=t-sint,

0) I(Z — y)dX + xdy, rae C — ayra nepBoii apKu UKITOHIbI {y _1—cost 0 <t <2x,npoberaecmas
B HaHpaBJ‘IeHI/II/I B03paCTaHI/I}I napamerpa;

) j (x+y)dx—(x—y)dy

X2 + y

2 2 o
, tne I' — okpyxHocth X°+Y° =25, nmpoberaemasi MPOTHB YaCOBOM

CTPEJIKH.
(z.7)
2. Beumcnure | = '[ (X+y)dx+(x—y)dy MO pasTHUHBIM KOHTYpaM, COEIMHSIOUIAM TOYKH
(0,0)
0(0,0) u M(z,x)
1) mo mpsimoit OM, 2) o xpuBoi Y = X+Sin X, 3) mo tomannoit OPM, P(;r, 0) , 4) no nmapabouie
2

X
y=—.
T
3. Berancmure | = I ydx +2xdy, rae K nmpoberaemslii MpoOTHB Y4acOBOW CTPEJKH KOHTYp pomoa,
Xy Xy
CTOPOHBI KOTOPOI'O JIeKaT Ha MPSAMBIX —+— =11, ——= =41,
3 2 3 2
X = COst,
4. Beraucnure if Xdy+ ydX mo 3aMKHYTBIM KOHTYpaMm: 1) 1o  OKpPYXHOCTH it
y =sint,
K
0<t<2r,

2) 110 KOHTYpY, OrpaHHYEHHOMY Jyroif mapaGonsl Y = X° 1 oTpe3Ky mpsamoii Yy =1,

5. Beruncnure | = I ydx — (y +x° )dy , ecrit K — fyra mapaGousl Y = 2X — X°, pacrosIoKeHHas Hajl
K

ocbto OX 1 mpoberaemasi O X0y YaCOBOM CTPEJIKH.

6. C nomompio ¢opmynsl [puHa  mpeoOpasyiiTe  KPUBOJMHEWHBIH  HMHTETpAl

§ (X +1In (X2 +y? ))dx +ylin (X2 +y? )dy , C — KOHTYp, orpaHuuuBaronnii obnacts D. Beruucnure
(o

3TOT MHTErpan, ecimn D = {(X, y): X +y?< 1}.
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7. Ilpumenss Gopmyy ['puHa, BeIUUCINTE KPUBOIMHEHHBIN nHTETpan | = f(— Xzy)dx+ xy®dy,
C
rie C — okpyxHOcTh X* + Yy* =64, npoGeraeMas NPOTHB YaCOBOI CTPEIIKHL.
Pabora B mapax: peuienue 3aaad.
IpakTunyeckoe 3ansaTue 18. He3aBucHUMOCTH KPUBOJIMHEITHOT0 HHTErPaJjia OT MyTH UHTe-
rpupoBanusi. BoccranoBiienue GpyHKUMHU M0 eé noaHoMy auddepennuany
1. Haligure nepBoobOpasnyto ¢pynkimo U (X, y) , €CIH

1) dU = (x2 — 2xy? +3)dx+(y2 —2x2y+3)dy . 2)

du =e*Y((L+x+ y)dx+(@L—x—y)dy).
(

T)(x +2y)dx+ ydy

2. Haiins nepBooOpa3Hbie GyHKINHU, BBIYUCIUTE HHTErpall ( )2
(T1) X+y

(o myTh, HE me-

pecekaroliemMy npsamMon y =—X).

D)y dx — xdy

3. BoruncnuTe KpUBOJUHEHHBINA HHTETpall 5

OT BBIPKEHUS, SBJISIOMICTOCS TTOJTHBIM
®2) y
nudhepeHIaIoM 1o MyTH, He MepeceKaroieMy OCH a0CIIHCC.

[Inan npakTH4YeCKNX 3aHATHI
(IV cemectp)

Tema Bup 3a- | Ko- Jlutepa-
HATHI | JIn4e- Typa
CTBO
4acoB
Tema 7. ludpepenunaibubie ypaBHeHUs! MpakTu- | 16 | [1], [2], [3]
yecKue [5]
3aHATHS
1. OcHOBHBIE IOHATHS TEOPUH OOBIKHOBEHHBIX TU((epeH- 2

LIUAJIBHBIX YPABHEHUN
2. YpaBHEHHS C pa3JeISIONIMMUCS TIEPEMEHHBIMHU.

3. OnHoponHble U depeHnanbHble YpaBHEHUS 2
4. JIuneiinble nudepennmanbabie ypaBHeHUs | mopsaka. 2
YpaBHeHus bepuyium

5. YpaBHeHusl B IONHBIX JuddepeHnmanax 2
6. YpaBHeHHUs, Hepa3pelIeHHbIE OTHOCUTEIBHO ITPOU3BO/I- 2
HOM. YpaBHEHHUs, IONYCKAOIINE IOHUKEHUE MTOPSIIKA.

7. JIuneitnble onHOpOIHBIE MU DhepeHIInaIbHbIE YpaBHE- 2
HUSI BBICIIUX MOPSKOB C IOCTOSHHBIMU K03 punmerramMu

8. JIuneitapie HeoTHOPOAHBIE MU P EepEeHITNATEHBIE YPaB- 2

HCHHUS BBICIIIHX MMOPAAKOB C ITOCTOAHHBIMU KOB(l)(l)I/II_II/IeH-
TaMH C HpaBOﬁ JaCThIO CIICIMAJIBHOT'O B A

Tema 8. D1eMeHTHI TEOPHH BePOSITHOCTEH M CJIy4daii- Ipakrn- | 16 [6] - [10]
HbIX BEeJIHYHH yecKue
3aHATHS
9. CoObITHs. JlercTBUS HaJT COOBITHIIMH. 2
10. Knaccuueckoe orpejienieHue BepoITHOCTU. | eomeTpu- 2
94eCcKOe ONpeIeNIiCHIE BEPOSTHOCTH.
11. TeopeMsl CI0KEHHUSI M1 YMHOKEHHUSI BEPOSITHOCTEH. 2
12. ®opmyia mosHOM BepositHOCTH. Dopmyina beiieca. 2
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13. IToBTopenue onbiToB. Popmyna beprysm. 2

14, 16. Bune! cnyvaifHpix BeaudrH. OyHKIMS pacrpesernne- 2

HUs U IJIOTHOCTB pacipenesieHus BepositHocTel. Yucno-

BbIC XapaKTEPUCTUKU CITyYalHbBIX BEJTUUHH.

16. HopmanwsHoe pacnpesenenue. 3akoH O0IbIINX YUCEIL. 2
Bcero: 32
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IIpakTnueckoe 3ansaTue 1. OCHOBHbBIE NOHATHSI TEOPUM 00BIKHOBEHHBIX AU( depeHInATb-
HBIX YPaBHEHHUH

1. ITpoBepbTe, ABISAIOTCS JIU PELICHUSIMU JaHHBIX TU((pepeHalbHbIX YpaBHEHUHN YKa3aHHbIE

byHKIMU:

bt
1) y:ﬁ, y'=3y"; 2)v:%[1—e_aj, a%+bv—c=0;
3) y=3—-e*, xy'+2y=e"; 4) x> +t* -2t =C, x%+t =1.
2. Pemmre 3amauy Komm: 1) y'=2x+1, y(2)=5; 2) y'= e , y(0)= % .
3. CocrabTe nuddhepeHIrantbHOE ypaBHEHHE 10 3a1aHHOMY CEMEWCTBY MHTETPATbHBIX KPHBBIX:
1) yzg; 2) X* =C(x* - y?).

Pabora B mapax: perieHue 3aau.
IIpakTH4yeckoe 3aHsATHE 2. YpaBHEHHS ¢ PA3Ae/JAIOMIUMHUCH NTepeMEeHHbIMU
Penmmte nuddepennmanbrpie ypaBHEHUS:

a) Incosydx+xtgydy =0, 0) %Jrey =0, y@1)=0, B) y'=2"", y(-3)=-5,
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) Xy1+y?dx+yv1l+x?dy=0,  n) y'+sin(x+y)=sin(x-y), o) y' = 2Y =S y-1
cosx—sin x+1

PabGota B mapax: pemieHue 3aaad.
IIpakTunyeckoe 3ansaTue 3. Oqnopoanbie TuddepeHunATbLHbIE YPABHEHUS
Pemute mudpepeHnnanbubie ypaBHCHHUS:

1) xy'sin Y+ x=ysin Y, 2) Xy+y’ =(2x2+xy)y’, 3) Xy'—y=
X X

arctg y
X

4 3ysin (3§) dx + (y —3xsin [33}} dy=0, 5) 2(x+y)dy+(3x+3y-1)dx=0, ecnu y(0)=2,

6) (x—y+4)dy+(x+y—2)dx=0.
Pabota B mapax: pemenue 3ajau.
IIpakTnueckoe 3ansaTHe 4. JIuHelinble ypaBHeHHUs IePBOro nopsiaka. YpasHenus bep-

HYJLIN
Haiitu pemenns nuddepeHnnanbHbIX ypaBHEHU:
1. xy'—y=x?cosx, 2.y +2xy=xe™", 3. y'V1-x* +y=arcsin X, eciu
y(0)=0,
' , 2 , 2 2 Yy
4. y(x+y?)=y, 5.y - =Y 6.y +Y= ‘/2— .
x-1 x-1 X  COS” X

Pabora B mapax: perienue 3aaad.
IIpakTuyeckoe 3ansatue 5. JuddepeHunanbHbie ypaBHeHUS B MOJIHBIX Juddepennuanax
1. Petnth muddepeHnmanbubie ypaBHEHUS:

1) (2xyeX2 +In y)dx+(eX2 +§jdy =0, ecn y(0)=1,

2) (sin y+(1—y)cosx)dx +((1+ x)cos y —sin x)dy =0,
3) (arcsin x+ 2xy)dx + (x2 +1+arctg y)dy =0,

y X
4 —vy |dx+|eY —x— dy=0.
)(x2+y2 y] J{ x2+y2J y

Pabora B nmapax: pemeHue 3anau.
IIpakTHyeckoe 3aHsiTHE 6. YpaBHeHUsl, Hepa3pelIéHHbIe 0THOCHTEIbHO TPOU3BOIHOIA.
YpaBHeHus, 10NyCKawUe MOHUKEHHE MOPAAKA.

1. Pemuth ypaBHeHuUe Y = (y' - 1)e Y, N300pa3uth 3CKU3 UHTETPAILHOM KPUBOMU, POXOIAIIEH ue-
pes Touxy M, (e, 0).

2. Petuth nuddepeHnnanbHoe ypaBHEHNE y’(x —In y'):l. Pemuts 3amauy Komm ¢ HagansHbIM
yerosuem y(1)=1.

3. Pemuts muddepennmansroe ypapuenue Y —X =Y’ —In y' . TlocrpouTs nHTErpanbHbie KPUBBIE,
OTBEUAIOIUE YaCTHOMY PEIICHUIO, TIPOXOAIIEMY Yepe3 TOUKY MO(Z, e +1) 1 0coOOMy periie-
HUt0. OnpenenuTh TOUKY KacaHHUs TUX KPUBBIX.

4. C mOMOIIBIO MOHIKEHHS MOpsiAKa, pemuts auddepenmuansaoe ypasaenne Xy =Y'?. Pe-

IIUTH 3a1ady Kol ¢ Ha4aabHBIM yCIIOBUEM y(1)=l— In2, y'(l):% U KpaeBylo 3a/1ady € Irpa-

HUYHBIMH YCJIOBHSIMU y(O) =0, y'(2) =1.
5. C MOMOLIBIO TIOHMKEHHS TIOPAKA, PEINTh AuddepentmanbHoe ypasaenue YY" =1. Pemuts

KpaeBylo 3a7auy ¢ TpPaHUYHBIMU yCIOBUSIMHU y(l) =5 , y’(— 1) =1.
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3. C moMonIpI0 TOHMKEHUS TIOPSIKA, PEIIUTh JU(PepeHIIHATLHOS YpaBHEHUE Xyy" — xy %= yy'
. Pemmts 3anauy Komn ¢ nayansHeIMu ycnoBusamMu y(1)=e, y'(1)=2e.
Pabora B mapax: pemieHue 3aaad.
IIpakTuyeckoe 3ausiTue 7. JInneiinble oxHOpoaHbIE U depeHIHATbHbIE YyPABHEHH S BbIC-
LIHX NOPSIAKOB € NOCTOSTHHBIMH KO3 (ppuumeHTaMu
1. Onpenenutsd pyHIaMEHTANIbHYIO CUCTEMY PELICHH 1 o0111ee peieHue TuHeitHoro auddepen-
[UAJILHOTO YpaBHEHHsI BTOPOTO MOpPsAKA C MOCTOSHHBIMU K03 dunmenramu. Pemuts npeaso-
JKEHHYIO KpaeBylo 3a/1auy win 3anady Komm.
a) y'=3y'+2y=0, y(0)=2, y'(0)=3; 6) y' =2y’ +y=0, y(0)=0, y(l)=e;
B) Y -2y +2y=0, y(0)=1, y'(0)=0.
2. Peminth ogHOpOAHOE AH(hepeHIaIbHOe YpaBHEHUE ¢ IOCTOSHHBIMU K03 punmeHTraMu
a)y"+y"—=2y'=0, 6) yV +2y"+y=0,8) y' -10y" +9y'=0, )y -y -y +y=0.
Pabora no rpynnam: pemienue 3aaad ¢ AOKJIAI0M y JIOCKH.
IIpakTnueckoe 3ansaTHe 8. JInHeiinbie HeoqHOPOAHBbIe T epeHINATbHbIC YPABHEHHUS
BBICHIUX MOPSAIKOB € MOCTOAHHBIMU KOI(PUIIHEHTAMH U TPABOH YaCThIO CNEeNHAJIBLHOIO
BH/A

m

1. Pemmts muddepenmuansaoe ypasnenne Y” + Y =12x*. Haiitu gacTHOE pelieHHe, YI0BIIC-

TBOPSIOIIECE HAYaIbHBIM YCIOBHsIM (3a1a4ya Korm) y(O) =0, y'(O) =1, y”(O) =23.
2. Pemnts muddepennmansaoe ypasuenne y” —5y” + 8y’ — 4y =

3. Pemuts qudpepennunanbroe ypaBuenue Y — 3y’ + 2y = (X2 + X)e?’X . Haiitu yactHoe peuienue,
YAOBJIETBOPSIOIIEE TPAHUYHBIM YCIOBUSAM (KpaeBas 3a7a4a) y(O) =1, y'(l) = 263 .

4. Pemuts nuddepenimansioe ypapuenue Y + 3y’ + 2y =4sin 3X + 2€0s3X .

5. Haiitu oOmiee pemenue quddepeHInaaIsHOr0 ypaBHEeHUs y'V +y"=2c0SX . Pemnts 3a1a4y
Ko ipu mauansubix yenosusax: y(0)=2, y'(0)=1, y"(0)=y"(0)=0.

6. Pemuts nuddpepenumansroe ypasaenne ' —2y' +y=sin X +e*.

7. Pemuts nuddepenmmansaoe ypapaenue Y —Y' =Ch2X . Haiitu 9acTHOe peleHue, yaoBiie-

TBOpSIOTIEe HAYANBHBIM ycIoBHaM (3anaua Komm): y(0)= g , y'(0)= % :

Pabora o rpynmnam: peeHue 3a1a4 ¢ JOKJIAI0M Y JOCKH.

IIpakTuyeckoe 3ansaTue 9. CodbiTus. leiicTBust Hag COOBLITUSIMU.
1. CoObiTHE 4 — «TIOsBIIEHUE 6 OUKOB ITPU OPOCAHUU UTPATTLHOM KOCTUY», COOBITHE B — «T10sIBIIEHNE
oT 2 710 6 OYKOB IpH GPOCAHHH HIPANBHOM KocThy. B uem cocrout cobrrue AU B, A(\B?
2. IIpousBosibHO BeIOMpaeM JBa uncia. CodbiThe 4 — «BBIOpaHHBIE YKCIIa KPATHBI IBYM», COObI-
THe B — «BEIOPaHHBIE YICIIA KPATHBI TpeMy». B ueM cocrost codwirust ANB, AU B ?
3. PaccMoTpuMcoOBITHS: A — «TIOSIBIEHUE HEUETHOI'O YHMCa OYKOB MpHU OpocaHuM KyOukay, B —
«HETIOSIBJIEHHE TPEX OYKOB IpU OpocaHuu Kyouka», C — «HEMOsIBICHUE ISATH OYKOB IpU Opoca-

HUM KyOuka», D — «nosiBneHne yetsipex oukoB». B uem coctost coobitusi: AN B(1C, A(D, D,
CNB, CUB?

4. Typuct u3 myHkTa A B myHKT B MoxeT monacts AByms goporamu. O003HaUYUM COOBITHS: A1 —
«TYPHCT IOLLIEN IEPBOU AOPOroi», 42 — «TypHUCT MOILIEN BTOPOH Aoporoi». M3 nyHkra B B myHKT
C BeayTt tpu noporu. O603HaYMM COOBITHS: B1 — «TYpPHUCT MOIIEN NEPBON 10pOroi», B2 — «TypucT
HoLIeN BTOPOH A0POroii», B3 — «TypHCT moieln TpeTbei qoporoiy. [IpuMeHss moHATHS 00beau-
HEHUS U MepeceyeHms], a TaK e MPOTUBOMOIOKHOTO COOBITUS, TOCTPOUTE COOBITHSI, COCTOSIINE
B TOM, 4TO: 1) oT A 10 B oH BrIOpan nopory Hayraz, a or B 1o C on momen Tpetbeil  JOpOroi;
2) ot A o B on mommen niepBoit goporoii, a ot B 1o C — noporoii, BeiOpanHoit Hayrazd; 3) oT A 10
B on nmomen He nepBoit noporoii, a ot B 1o C — He TpeTheii; 4) on gomen ot A go C.
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5. Hayran otoOpaHHas JeTaib MOXKET OKa3aThbCsl WM TIEPBOTO copTa (coObITHE A), HIIK BTOPOTO
(cobbiTue B), umu Tpethero (codbitre C). B uem cocrost codurtus: AUB, AUC, ANC?

6. CripaBeIJIUBBI JIU PABEHCTBA:

a) AUB=4UB,06) AUBUC=A4ANBNC,B) AUBUC=4NBNC.

7. Ilyctb A, B u C — ciy4aitHble COOBITHS, BEIPQKEHHBIE DJIEMEHTAPHBIMUA COOBITUSIMU OJTHOTO U
TOTO K€ MPOCTPAHCTBA AJIEMEHTAPHBIX COOBITUH. 3amUIIUTE Takue COOBITHS: a) MPOU3OILIO
TOJIBKO A, 6) MPOU3OIIIO OJHO U TOJIBKO OJTHO U3 JAHHBIX COOBITHM, B) TPOU3OILIO JIBA U TOJIBKO
7IBa U3 JAHHBIX COOBITHIA, T') IPOU3OILIN BCE TPH COOBITHSA, /) IPOU3OIILIO XOTSI OB OJTHO U3 JIaH-
HBIX COOBITHH, €) IPOU30IILIO0 HE 0oJIee ABYX COOBITHM.

8. CobbITHE A 03HAYALT, UTO XOTA ObI OJJHA M3 UMEIOIIUXCA 15 NEKTPUUECKUX JTAMITOUEK HECTaH-

naptHas. Yto o3Havaet cobpiTHe 4 ?

9. Kakue u3 crneayromux nap cOOBITHI MPOTHUBOMOIOXKHBL: 1) 3K3aMeH CTYJICHTOM C/IaH Ha «OT-
JIMYHO»; CAAH HAa «HEY/IOBJIETBOPUTEIBHO», 2) MOSABJICHUE IECTH OYKOB IPU OpOCAHUU UTpallb-
HOT0 KyOMKa; OSIBJICHHE OJTHOTO 0YKa, 3) MPH AIBYKPATHOM OpOCAaHMH MOHETHI JIBAXK/IbI IIOSBUIICS
rep0; XoTs Obl OIMH pa3 NOABUIIACH pelIKa?

10. Kakue u3 cieayromux cOObITUI HECOBMECTHBI, & KAKHE COBMECTHBI: 1) A — BBINAJIO YETHOE
YHCIIO OYKOB, B — BBINAJI0 HEYETHOE YHUCIIO OYKOB; 2) A — BBINAJIO HEYETHOE YHUCIO OYKOB, B —
BBIIAJIO YHMCIIO OYKOB, KPaTHOE TpeM; 3) A - BBINAJIO IPOCTOE YUCIIO OYKOB, B - BBINAJIO YETHOE
YHUCJIO OYKOB?

IIpakTuuyeckoe 3ansTue 10. Knaccuueckoe onpenesienne Bepositioctu. I'eomerpuueckoe

onpeaeeHue BEPOATHOCTH
1. MoHeTa UCKpHBIIEHA, IO3TOMY BEPOSITHOCTH BBINIAJACHUS Ul BTPOE OOJbIIE BEPOSTHOCTH
BbINajieHus repba. Uemy paBHBI 3T BEPOSTHOCTU?
2. UrpanpHas KOCTb HajJuTa CBUHIIOM, B PE3YJbTAaT€ YEro BEPOSATHOCTH BBINAJACHMS KaXKIOTO
YuciIa OYKOB 00paTHO MPONOPLHMOHATIBHA 3TOMY uncity. Haliiute BepoITHOCTHOE TPOCTPAHCTBO
JUISL 3TOTO UCTIBITAHHUS.
3. BeposATHOCTB BBIMIPBIIIA TAPTUHM B IIAXMAThl MacTepoM A y riepBopaszpsiinuka B Brpoe 6osbiue
BEPOATHOCTH TOT'O, YTO MAPTHSl KOHUUTCS BHUYBIO, & BEPOSITHOCTh HUYEWHOI'O MCXOJAA BJIBOE
Oosblie, yeM Mmpourpsiiia Mactepa. Haiiinre BeposTHOCTHOE MPOCTPAHCTBO YIS 3TOTO UCIIBITA-
HUS.
4. Mama 1 Muma XOTST ONpeNeNnuTh, KTo OyJeT MbITh CETOJHS MOCYay, CIEAYIOIIUM 00pa3oMm:
KaKIbIH U3 HUX OpocaeT KyOuK; eclii CyMMa OYKOB, BBINIABIIMX Ha JBYX KyOuKax, OyJeT HeuerT-
HOM, TO nmocyay Oyzaer MbITh Maina, ecinu — 4etHo, To Muma. Ho Muma pemmi, 4yTo Toraa ero
IIaHCBI MBITh Nocyay Oombie. OH paccyxjan TakuMm odpasoM: «Twl, Mara, Oyems MbITh MO-
CyJly, €cy o0Illee YMCIIO OYKOB, BBIMABIINX Ha JIByX KyOuKax, OyeT HedeTHbIM. Takux cirydaes
naTh: 3,5, 7,9, 11. 51 6yay MbITh IOCYy, €CITU 3TO YUCIIO OyJeT YeTHOoe. Takux CiIy4aeB MIEeCTh:
2,4,6,8,10, 12, To ectb 60mb111e». [1paB 11 Mumma?
5. 13 AT OyKB pa3pe3Hoi a30yKH COCTAaBIIEHO CIIOBO «KHUTa». HerpaMoTHbII Manbumk nepeMe-
m1an OyKBbI, a TOTOM Hayraj ux codpail. KakoBa BEpOSITHOCTb TOT0, UTO OH OISITh COCTABUJI CIIOBO
«KHHUTa»?
6. U3 matu otpeskoB umHoi 1, 3, 5, 7 1 9 Haynady BeIOMpatoT Tpu. KakoBa BeposSTHOCTB TOTO,
YTO U3 HUX MO>KHO TIOCTPOUTH TPEYTOJILHUK?
7. Haynady BeIOMparOTCs IBa YUCIIa X M Y TaK, 9TO CyMMa HX KBajpaToB MeHbIIe 20. KakoBa BeposT-
HOCTb TOTO, YTO YHCJIO X OKAaXXETCS MO aOCOIIOTHON BETMYMHE MEHBILE JIBYX, a YHCIO ) OKaKeTCs
MOJIO’KUTEIbHBIM, HO MEHBIIIE, YEM KBaJIpaT yucia X7
8. Ha okpyxHocTH paguyca R Haynauy noctasiens! Tpu Touku A, B u C. KakoBa BeposTHOCTb TOTO,
yto TpeyroibHuk ABC ocTpoyronbHblii?
9. Ha okpyxHocTH paanyca R mocraBieHa Touka A. KakoBa BepOsTHOCTb TOTO, YTO OpOIIEHHAs Ha
OKPYXHOCTh TOYKa B okaskercst oT Touku A Ha paccrossHun R?
10. Ha maxmatnyto nocky 100 pa3 6pocunu moneTy paguycoM 1 cm. B 64 ciyyasix MOHETa LEINKOM
OKa3bIBaJIaCh BHYTPHU KaKOH-HUOY b KIeTKU. OIIEHNUTE pa3Mep OJHON KIETKH MaXMaTHON TOCKH.
IIpakTuyeckoe 3ansaTHe 11. Teopembl C10KeHHSI H YMHOKEHHUSI BEPOSITHOCTEH
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1. BeposiTHOCTD BBIMTpHIIIA 110 OUJIETY 0HOM oTepen paBHa 0,08, a mo 6unery apyroi — 0,09.
KakoBa BepOSITHOCTB TOT0, YTO JIMIIO, KyIHUBIIIEE [0 OJHOMY OHUIIETY KaXKJOU JTOTEPEH, BHIUTPACT
1o oboum Owmeram?

2. BepoATHOCTD yJIy4IIEHHUS] CHOPTCMEHOM JIMYHOTO JIOCTHKEHUS MO MPBDKKY C IIECTOM paBHA
0,2. Yemy paBHa BEpOSITHOCTh TOT'O, YTO OH YJIYUILIUT CBOM pe3ysbTat, €CIM €My MPel0oCTaBlieHa
BO3MO>KHOCTb IPBIraTh JBa pa3a’?

3. BeposATHOCTD BBIMOJIHEHHSI 003aTENLCTB 3a MEPBBIM KBapTal MO pealn3alui rOTOBOM MPOIyK-
uuu ogHuM 3aBogoM — 0,9, npyrum — 0,95. KakoBa BepoATHOCTh TOTO, UTO XOTs OBl OJIUH U3 3a-
BOJIOB BBITTOJHUT CBOM 00513aTENIbCTBA, €CJIU OHU PEAU3YIOT CBOIO MPOAYKIIUIO HE3aBUCUMO JAPYT
oT npyra?

4. Ilo mocce B CTOpOHY O€H30KOJIOHKH JBUKYTCS TPU MallIMHbL. BEeposITHOCTH TOTO, 4TO K O€H30-
KOJIOHKE TMOABEICT JUIsl 3alpaBKu mepBas MamuHa, paBHa 0,7, Bropas — 0,3 u tpeths — 0,5.
Haiiaute BepoSTHOCTH TOro, 4TO K OCH30KOJIOHKE JJIs 3allpaBKU a) MOABENET TOJBKO BTOpas
MammHa, 0) MOIBEACT OJIHA MAIIMHA, B) TIOJBEAYT BCE TPU MAIIUHBIL, T) TOABEAYT He Ooyiee ABYX
MaIIHH, 1) MOABEAET X0Ts Obl 0JIHA MAIlIUHA.

5. KakoBa BepOsATHOCTb TOT0, YTO Hayjady B3sATast ApoOb A/B, rie A u B — n-3HauyHble 1ETIBIE
yucna ( n=2,3,4,...), CokpaTuTcs Ha 27

6. B sx3ameHanimoHHbIe OMIIETHI BKIIFOUEHO I10 JIBa TEOPETUUECKUX BOIIPOCa U OJHA 3a7a4a. Beero
COCTaBJIEHO 28 OUJIETOB, COJEPKALINX pa3Hble BOMPOCH! U 3a7aun. CTyACHT MOATOTOBUI TOJIBKO
50 TeopeTHYeCKHX BOIPOCOB M CMOXET PEIIUTh 3a7auu K 22-M Omneram. KakoBa BEpOATHOCTH
TOTO YTO, BEIHYB HayAauy OWJIET, CTYJEHT OTBETUT Ha BCE BOMPOCHI?

7. 10 yaacTHUKOB cOOpaHHUst HOCST TaJIONIN OJJMHAKOBOTO pa3Mepa. YX0as ¢ COOpaHHs TOMOM, OHU
BBIHYK/ICHBI OICBaTh raJIOIId B TEMHOM KOPUAOPE, TOITOMY HE MOTYT OTJIMYUTh CBOMX TaJlOII OT
qykuX. Uemy paBHa BEpOSITHOCTh TOTO, YTO KXKIBIH U3 YYACTHHUKOB COOpPAHMSI BEPHETCS JIOMOU
B CBOMX rajuoimax?

8. BeposITHOCTD HACTYIUICHHUSI COOBITHS B K&XKIOM OIBITE OiMHAKOBA U paBHa 0,2. ONBITE TPOU3-
BOJISITCS MOCJIEIOBATENBHO JI0 HACTYIUIEHUsI COObITHS. OIpeneanuTsh BEpOSTHOCTh TOTO, YTO MPHU-
JIETCsI TPOU3BOUTH YETBEPTHIH OTIBIT.

9. Iycte p(4)= % p(B):%, CoBMmecTHBI 1 coObITUS A 1 B?

IIpakTnyeckoe 3ansiTue 12. @opmy.ia noaHoii BepositHocTu. @opmy.isl beiieca
1. B nexe pabotatot 20 ctankoB. U3 Hux 10 —mapku A, 6- mapku B, 4 —mapku C. BeposTHOCT
TOT'0, YTO Ka4€CTBO JE€TAIM OKAKETCSI OTIIMYHBIM, JUIsSl 9TUX CTAHKOB COOTBETCTBEHHO paBHa: (,9;
0,8 u 0,7. Kakoif mpoIeHT OTAUYHBIX JCTalIel BBITyCKAET 1eX B IeI0M?
2. Ha xapToukax HamucaHbl OyKBbI, 00pa3yoline CIOBO «KKOMOMHATOPHKA», HO JBE KapTOUKU U3
sTOro Habopa yrepsiHel. Haynauy usBnekaercst onHa kaptouka. KakoBa BEpOsITHOCTB TOTO, UTO Ha
Hell okaxkercs riacHas OykBa?
3. B nepBoii ypHe conepxkutcs 10 mapoB, u3 HUX 8 Oenblx; BO BTopoi ypHe 20 mapos, U3 HUX 4
Oenbix. M3 Kax10i ypHBI HayAady W3BJIEKIM IO OJHOMY IIapy, a 3aTeM M3 3THUX ABYX IIApOB
HayJlady B3sUlM oJuH 1m1ap. HaliTu BepoSATHOCTH TOTO, YTO B3AT O€ibli mIap.
4. ImeroTcs 1Be YpHBI: B IIepBOi 3 OesbIX I1apa U 2 YepHbIX; BO BTOpoil 4 6embix U 4 uepHbIX. U3
NepBOH ypHBI BO BTOPYIO MEPEKIIaAbIBAIOT, HE IS, ABa mapa. [locie 3Toro n3 BTOpoi ypHBI
O6epyT oauH map. HaiiTu BEpoSITHOCTH TOTO, UTO ATOT Liap OyaeT OenbIM.
5. Ha ¢aGpuxe, nzrorosistoriei 00JIThI, mepBasi MalInHa Npou3BoauT 25%, Bropas —35%, TpeTbs
— 40% Bcex m3nenuii. B ux nmpoaykiuu Opak cocTaBisieT COOTBETCTBEHHO 5, 4 u 2%. 1) Kakosa
BEPOATHOCTH TOT'O, YTO CIydyailHO BBIOpaHHBIN OonT aedexTHb? 2) CiydaiiHO BHIOpaHHBIN U3
IOPOAYKIUH 00T oka3zaics negekTHbIM. KakoBa BEpOsSTHOCTh TOT0, UTO OH ObLT POU3BEJIEH Iep-
BOH, BTOPOH, TPEThEN MAILIMHON?
6. [Ipeanonoxum, uro 5% Bcex myxuuH u 0,25% Bcex keHIMH AanbToHUKU. Hayraa BeiOpanHoe
JMLO CTpajaeT NaJbTOHW3MOM. KakoBa BEpOSTHOCTH TOro, 4TOo 3TO MyxuuHa? (Cuutarh, 4TO
MY>KYUH U JKEHIIMH OJIMHAKOBOE YHUCIIO.)

IpakTuuyeckue 3ansaTus 13. [loBTopenune onbITOB
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[Tpu mon6ope hopMysbl Tl perIeHUsT HIDKECISIYIONTUX 3a/1ad MOYKHO TOJIb30BAThCS CXe-
mamu 1 u 2.

Cxema 1
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|. ®opmyna bepuynnu

1. VIznenust HEKOTOPOTO MPOU3BOJICTBA coaiepkat 5% Opaka. HailTi BEpOsSITHOCTB TOTO, UTO CPEIH
ISATH HAyTaJl B3AThIX M3/EIMNA: @) HeT HU OJJHOT'O UCIIOPYEHHOT0, 6) OyAyT JBa UCIIOPYEHHBIX.
2. HaGmroieHUsIMH yCTaHOBIIEHO, YTO B HEKOTOPOIl MECTHOCTH B CEHTSIOpe B cpeHeM ObiBaeT 12
JOKIUIMBBIX THEN. KakoBa BEpOSTHOCTB TOTO, YTO M3 CILy4alHO B3ATHIX B 3TOM Mecsle 8 qHei 3
JTHSL OKQXKyTCSl 10K ITTUBBIMU?
3. Haiiaure BEpOSTHOCTH OCYLIECTBICHHS OT ABYX A0 YETHIPEX PasroBOPOB MO TeseoHy MpU
HAOJIIOJIEHUH MATH HE3aBUCHMBIX BBI30BOB, €CIIM BEPOSTHOCTh TOTO, YTO Pa3roBOpP COCTOMUTCH,
pasHa 0,77

I1. HauBeposTHeliliee ynciio nosBiIeHUs COObITUS 4 B N ucHbITaHusAX bepHynnu
4. barapes nana 14 BEICTpENIOB IO 0OBEKTY, BEPOSATHOCTH MOMNaaHus B KoTopsli paBHa 0,2. Haittu
HanWBEpPOSATHENIIEE YHCIIO MOMNAJAHNN U BEPOSITHOCTh 3TOTO YHCIIA TONAJaHUM.
5. Ilpu npoBeeHUH HEKOTOPOTO UCHBITAHUS BEPOSITHOCTH MOSBICHHS OKUAAEMOTO pe3yibTara
0,01. CkonpkO pa3 HYXKHO MPOBECTH MCHBITAHHE, YTOOBI C BEPOATHOCTHIO 0,5 MOKHO OBLIO OBI
OKU/IaTh XOTs OBl OJTHOTO MOSBJIEHUS 3TOTO pe3ysbTara?
6. KakoBa BeposITHOCT TONTy4eHHS Ha dk3aMeHe He MeHee 70% TpaBUIIBHBIX OTBETOB IPH IPO-
CTOM OTTaJIbIBAHUU Ha SK3aMEHE, COCTOSIIEM B ONPEAEIEHUH MCTUHHOCTH WM JOoXxHOCTH 10
YTBEPKICHHN?
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IpakTuyeckue 3ansitus 14, 15. Buabl ciaydyaiiHbIX BeTHYuH. @YHKIUS pacnpeneeHus U
IUIOTHOCTDH pacnpe/iesieHusi BeposiTHOCTel. Unc10BbIe XapaKTePUCTHKH CIIYyYalHBIX BeJIH-
YHMH

1. luckperHas ciyvaiiHas Benu4rHa X 3a7aHa TaOJIuIed pacipeaecHus:

X 0 2 4

p 03 [ 05 ] 02
[TocTpouTh MHOTOYTOJIBHUK pacIpeeieHus cliydyalHor BennurHbl. HailTu yucioBeie xa-

PaKTEPUCTUKHU CITydaifHOW BennyuHbl. HaliTn QyHKIMIO pactipeienenus cirydaifHOi BEIMYUHBI U

HOCTPOUTH €€ rpaduk.

2. Haiitu cpeaHee KBaJpaTHYeCKOe OTKJIOHEHHUE CIIy4yaliHOM BEJIMYUHBI, 3a/laHHOM 3aKOHOM pac-

IIPELIEIICHUS

X 3 5 7 9
p 0,4 0,3 0,2 ?
3. daH psin pacupeneneHus caydyaiHONW BETUYUHBI X:
X -2 -1 0 1 2
0, 0, 0, " 0,
P 1 2 2 ' 1

TpeGyercs: 1) HOCTPOUTH MHOTOYTOJIBHUK pacHpeesieHus; 2) TOCTPOUTh (PYHKIIHIO pacipeserne-
HUS U HAUEePTUTH €€ rpaduk; 3) HalTH BEpOATHOCTb TOTO, UTO CiIy4aiiHasi BEIMUMHA IPUMET 3Ha-
yeHue, MeHblee 1; 4) HaliTH BEpOSITHOCTh TOTO, YTOCITydaiiHasl BETMYMHA IPUMET 3HaUCHUE, He
MIPEBOCXO/ISIICE 1O A0COMOTHOM BeTn4IuHe 1.

4. Monera nonOpaceiBaetcs 4 pasa. [[i1s ciy4aifHOTO 4yKciia BhIaIeHu rep0a cOCTaBbTe TAOIHILY
pacnpeneieHus BeposiTHocTed. Haliure dncioBble XapaKTePUCTHKU U (PYHKIMIO pacrpeere-
HUSL.

5. KonTpospHas paboTa cCOCTOUT U3 TpeX BOMPOCcOB. Ha Kaxk bIii BOITPOC JAHO 10 5 OTBETOB, CPEIU
KOTOPBIX UMeEETCsl OJIMH IpaBmibHbIA. CocTaBbTe TAaOMUIly pacHpelelieHus BEpOsSTHOCTEH CIiy-
YaifHOr0 Yuclia MpaBUIIbHBIX OTBETOB, MOJIYYEHHBIX IIPU IPOCTOM yrajasiBanuu. KakoBo cpennee
YKCJIO IPaBUIIbHBIX OTBETOB?

6. Y oxorHuka 4 nmarpona. OH cTpesseT no 3aiily, moka He MonaJeT WiIu MOKa He KOHYaTCs Ta-
TpoHBbl. COCTaBbTE 3aKOH PACHPENEIICHUsI BEPOSITHOCTEN CIIy4allHON BEIMYMHBI, O3HAYAIOIIEH
YHUCJIO BBICTPEIIOB, €CJIM BEPOSTHOCTH Tonaaanus npu ogHoM BeicTpere 0,2. CKoJbko pa3 B cpeji-
HEM NPUIETCS CTPENATh OXOTHUKY?

7. B kopoOke umeetcs 7 kapaHJaliel, U3 KOTOpbIX 4 kapaHzaiia kpacHele. Hayauy n3BiekaroTcst
3 kapanjama. CocTaBUTh pAJl pACIIPEEICHUS CIIy4ailHOM BEIMYMHBI, 03HAYaIOEH YUCIIO U3BJIe-
YEHHBIX KpacHbIX Kapasjamiei. [locTpouts MHOroyroiapHUK pacnpezneneHus. Haiitu ¢ynkuuio
pacrpesiesieHus! U IOCTPOUTD €€ rpaduk.

8. IIpoBepsiemast kHura HacuutbiBaeT 800 cTpaHUIl, @ BEPOSITHOCTH TOTO, YTO HA CTPAHULE MOTYT
oka3aTbcsl onevaTtku, pasHa 0,0025. Haiigute M (X ), D(X ), eciau X 03HadaeT YUCIO CTPaHUIL C

ONEYaATKAMU.
9. Haittu M(X) uncia JOTEepeHbIX OMIIETOB, HA KOTOPBIE BHINAAYT BBIUTPBIIIY, €CIIU pUoOpe-

TeHo 40 OmieToB, MPUYEM BEPOSITHOCTh BeIUTphIIIa paBHa 0,05.

10. IIpousBoautcs 20 HE3aBUCUMBIX UCIIBITAHUH, B K&KIOM U3 KOTOPBIX BEPOSITHOCTH MOSBICHUS
ycnexa pasHa 0,2. Halitu nucriepcuro 4ncia NosiBICHUS yCIeXa B 3TUX UCIIBITAHUIX.

11. BeposiTHOCTH 00pBIBa HUTH B T€UEHHE BPEeMEHHU ! Ha KakJJOM BepeTeHe OJJMHAKOBA M PaBHA
0,005. Cpennee uncio oOpbIBOB HUTEH 3a BpeMs tpaBHO 5. CKOTBKO BEpETEH OOCITY)KHUBAET MPSi-
IuIbIIAIa’?

12.V nexxypHOro roCTUHHUIIBI B KApMaHe 8 pa3JINYHbIX KIOYEH OT pa3HbIX KOMHAT. BbIHYB Hayra
KJII0Y, OH ITPOOYET OTKPHITh IBEPb OJJHON U3 KOMHAT. CKOJIBKO pa3 B CPEIHEM €My IPUJETCS Po-
00BaTh OTKPBIBATh 3Ty KOMHATY, €ciu: 1) mIpoBepeHHBIN KII0Y HE KJIaJieTcsi 00paTHO B KapMaH; 2)
IPOBEPEHHBIN KIII0U KiIaaeTcs 00paTHO B KapMaH?
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13. IuckpeTHad ciy4yaiiHasi BeIuunHa X UMEET Psijl pacipeacicHus
x | E | F |3
4 2 4

p 0,2 0,7 0,1

[TocTpouts psi pacpeseneHus cry4aiiHol Bennauabl Y =Sin X, Haiitu M (Y ), D(Y).

14. JluckpeTtHas cinyyaiiHas BeanunHa X UMEET psAJl pacupeereHus
X -2 -1 0 1 2
p 0,1 0,2 0,3 0,3 0,1
T[ToCTpPOMTH PAIBI pacHpe/ieCHus ClyYaiiHbIX Bennuun Y = X +1, Z = | X | . N =X Haiitu
M(X+Y), M(X-Y).
15. Cnyuaitnas BenrnunHa X 3a1ana pyHKIMEH pacpeaencHus:
0, ecmu x<2
F(x)=1(x-2f, ecm 2<x<3.

1, ecmu x>3

Haiitu: a) IIIOTHOCTH BEPOSTHOCTH | (X); 0) BEpOSITHOCTb MOMAaHUs BEJIMYMHBI X B MHTEPBAJ
(1;2,5); B) maiitu M(X), D(X), o.
16. Jlana unterpanpHasi GyHKIUS CITy4ailHOM BETUYUHBI X:

F(x):{4 npu xSO.
0 mpu x>0

a) Haifti mioTHOCT BeposTHOCTH | (X); 0) BBIYUCIUTH BEPOSITHOCTh TOIO, YTO B PE3yJIbTATE
VCIIBITAaHUS ClydaliHas BeJIMuuHA nomnajer B uurepsan (-0,5;0) nByms cnocobamu: ¢ OMOLIBIO
f (X) U C IOMOIIBIO F(x).

17. (Pacnpenenenue Kommn) @yHkuus pacnpenelieHus ClydaiiHOW BeJMUuHbI X 3an1aHa Gopmy-
ot F(X) = A+ Barctgx (— OO,+OO). Haiitu: a) nocrostuusie A u B; 0) IWIOTHOCTH BEpO-

sraocti | (X); B) BEPOSTHOCTh TOTO, YTO X MOmNaseT B OTpe3ok [-1;1].

A
1+ x2
Haiitu: a) koapduument 4 u pynkuuro pacrnpeneneHusi, 0) BEpOATHOCTb OCYIIECTBICHUS Hepa-
BenctBa —1< X <1. B) CymiecTByeT Jin MaTeMaTHYECKOE OKUIAHUE BETUYUHBI X?

19. TI10THOCTH BEPOSATHOCTU HEMPEPBHIBHOM CITydyallHOM BeWYMHBI X paBHa:

0, ecmu x<1

18. Cnyuaiinas BenuunHa X MMEET IJIOTHOCTH PaclpelleleHHsl BEpOsTHOCTEN f(x)=

f(x)= X—%, eciu 1<x<2.

0, ecu x>2

a) [Toctpouth QyHkIMIO pacnpeaenenus F(X) u HauepTuts ee rpaduk; 0) HAWTH YUCIOBBIC Xa-
PaKTEPUCTUKH CIIy4ailHON BEIMYUHBI.
20. CiiyqaiiHas BenM4rHA X UMEET IJIOTHOCTh pacipeieeHus

0, eciu x<0
f(X): Asin X, eciu O<x<m.
0, eciu x>n

Haiitu: a) mapametp A; 0) GyHkiuio pacnpenenenus: F(X); B) BEepOSITHOCTb TOTO, UTO B Pe3yJib-

T
TaTC UCIIbITAHUSA CITyYanHas BCJINYNHA X MNPUMCT 3HAUCHUC U3 UHTCPBAJla (0, Ej .
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21. Cnyuaiinas BenuunHa X pacrpenenena papaomepro. M(X)=4, D(X)=3. HaiiguTe mIOTHOCTD
pacupeneneHus Ciay4ailHOU BEJIUYUHBI X.
22. I110THOCTh BEPOSTHOCTH HEMPEPBIBHOW CIydyallHOW BeIW4MHBI X BhIpakaercs (popmyIioi:

f(x)= %e‘* . Haiitu M(X).

Pabora no rpynnam: peuienue 3anad.
IpakTuyeckoe 3ausaTue 16. HopmaabHoe pacnpenenenue. 3aKoH 00JbIIMX YHCE

X—a o
1. Iloka3atb, yT0 U = — - HOpPMHUpPOBAHHAs Clly4alHas BeJIMYKMHA eciid X — HOpMaJIbHO pac-
c

N 2
npeseeHnas ciayyaiinas Benuuuna u M (X ) =a, D(X ) =G .
2.1110THOCTH BEPOSATHOCTEN CIy4ailHOW BETUYHMHBI X, MOAYMHEHHOW HOPMAJIbHOMY 3aKOHY pac-
_()c74)2
npenesenus, 3agana pyakuueii  f(x)=Ade 18 . Haiitu ko3duIMenT A 1 onpesenuTh Bepo-

ATHOCTb TOT'O, YTO B pPE3yJIbTaTe UCIBITAHUS CllydaliHasl BEJIMYMHA X IPUMET 3HAUEHUE B UHTEP-
Base (2; 5).

3. Vcnonb3ys cBOMCTBA KPUBOM IJIOTHOCTH BEPOSITHOCTH CIy4YailHON BEJIMYMHBI X, TOTUYMHEHHON
HOPMaJIbHOMY 3aKOHY PacIIpeeIeHNs], HATH €€ MaTEMaTU4eCKOE OKUAAHNUE, €CITH U3BECTHO, UYTO
P(— o< X< —3) = P(7 <X< +OO) Crenaiite uepresx.

4. CnyuaiiHas BenuuuHa X pacopefelieHa HOPMaJbHO U HMMEET IUIOTHOCTh BEPOSTHOCTU

(x-3)"
f (X) = >J2n e ® . Haiitm MmaTeMaTM4eCcKOE OXKUIaHUE CITyIaliHON BenuunHbl Y=4X-2.
T

5. Cpok ciry>x0b1 TprOOpa MpecTaBIseT COO00H CIyJaiiHyI0 BEINYHHY, TOMYMHEHHYIO HOpPMaJIb-
HOMY 3aKOHY pacHpe/esIeHHs], C rapaHTuel Ha 15 JIeT 1 cpeiHuM KBaIpaTUYECKUM OTKJIOHEHHEM,
paBHBIM TpeM rojaM. OnpenenuTb BEpOITHOCTb TOT0, YTO PUOOP mpocaykuT ot 10 xo 20 ner.
6. [Ipon3BoanTCs B3BELIMBaHUE HEKOTOPOI'O BELIECTBA Oe3 CUCTEMAaTHUeCKUX (OJHOTO 3HaKa) Mo-
rpemrHocTed. CitydaliHble NOTPEIIHOCTH B3BEIIMBAHUS MOJYMHEHBI HOPMAaJIbHOMY 3aKOHY CO
cpenauM kBagpaTtudeckuM otknonerneM G = 20 r. HaiiTu BepoSTHOCTb TOTO, YTO B3BEIIMBAHKE
OyJIleT MPOU3BEICHO C MOTPEIIHOCTHIO, HE TIPEBOCXOAIIEH 10 abcooTHOM Bennunue 10 T.

7. HoMMHanpHOE 3HaYEHUE TONIIMHBI X yCTaHOBOYHOI'O KOJIbLA, BBITAYMBAEMOIO HA TOKAPHOM
aBTOoMmare, paBHo a =10 mm. Cpennee kBajgpaTuueckoe oTkiaoHeHue pasHo 0,15 mm. [Ipennonara-
€TCs, 4TO Cily4aiiHas BeauunHa X paclpeneracHa HopManbHO. HaliTu BEpOSITHOCTH TOTO, 4TO U3-
TOTOBJIEHHOE KOJbIIO OyJIeT MMETh TOJILMHY, OTJIMYAIOLIYIOCS OT HOMHUHAia Oonee, yeM Ha 3%
HOMMHAJIA.

8. I3mepuTenbHbIN MpHOOpP UMEET CUCTEMATUYECKYIO OIIUOKY 5 M M CPETHIOI0 KBAJPAaTHUECKYIO
omn6Oky 75 M. KakoBa BepoSTHOCTb TOT0, YTO OLIMOKA U3MEPEHUSI HE IPEB30UIET 10 a0COIIOTHON
BENIMYUHE 5 M?

9. KopoOku ¢ 1I0K0J1a/10M YIIaKOBBIBAIOTCS aBTOMAaTHMUECKU: UX CpeaHss Macca paBHa 1,06 kr.
Haiitu crangapTHoe OTKIOHEHHE, eciu 5% KopoOok uMeroT Maccy MeHblue 1 kr. Ilpeamonara-
eTcsl, YTO Macca KOpoOOK pacrpeziesieHa 10 HOpMaJIbHOMY 3aKOHY.

10. 3aBoa M3roTaBIMBACT MAPUKH ISl MOAMMIHAKOB. HoMuHanbHbIA auamerp mapuka d, =5

MM. DaKkTUYECKUM ANaMCTp — cnyqaﬁHa;I BCIIMYHMHA C MAaTCMAaTHUYCCKUM OXXUJaHHEM dl =5 Mmu

cpeaHekBapatnyeckuM oTkinoHeHueM 0,05 mm. [Ipu koHTpoIsIe OpaKyIOTCs BCE MIAPUKH, TUAMETP
KOTOPBIX OTAUYAETCs OT HoMUHaza 6omnee yeM Ha 0,1 MM. OnipeenuTh MporeHT Opaka.

11. Tlpn u3mepeHun aeranu ee AauHa X ABISETCA CIydallHOM BEITMYMHOM, paclpeIeIeHHOHN 10
HOPMAaJIbHOMY 3aKOHY ¢ napamerpamu a =22 cMm u o =0,2 cm. Haliiute uarepBai, B KOTOPbIH €
BeposiTHOCTHIO 00,9544 nonanaer X.
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0,5

y y 1 y
12. Cnyuaiinas BenuunHa X UMEET IIOTHOCTh BEPOSTHOCTEM f(x): We . Haiitu Be-
V2T

POSTHOCTH TOTO, YTO MPHU JABYX HE3aBHUCHUMbIX UCIBITAHUAX Cly4yaiiHas BenuyruHa X XOTs Obl OIUH
pa3 IpUMET 3HaueHHE BHE HHTepBaia (4; 6).

13. boMOapIupOBIIMK, TPOJIETEBIINN BIOJIb MOCTa JauHOK 30 M M IIUPUHOIO 8§ M, COpOCHI
00MOBb1. Cityuyaiinble BeMuuHbl X U Y (pacCTOSHHE OT BEPTUKAIBHON M TOPU3OHTAJIBHOW Oceil
CUMMETPUHU MOCTA JI0 MeCTa NajieHusi 00MObI) HE3aBUCHMBI U paclpeiesieHbl HOPMAJIbHO CO CPEJi-
HUM KBaJpaTUYECKUM OTKJIOHEHUSIMH, COOTBETCTBEHHO PaBHBIMU 6 M U 4M, U MaTEMaTUYECKUMU
okuaanusiMu, paBHbiME (. HaiiTu: a) BeposTHOCTh MONagaHusl B MOCT OJTHOM COPOIIIEHHON OOM-
00i1; ©6) BEpOSITHOCTD Pa3pyLICHUSI MOCTA, €CIH COPOILEHBI ABe OOMOBI, PUYEM /IS pa3pyLICHUs
MOCTa JOCTATOYHO OJHOTO MOMAaJaHusl.

14. Cpennuii cpok ciyx0b1 mpubdopa 10 ner. Mcnonb3ys HepaBeHCTBO MapkoBa, OLIEHUTH BEPO-
ATHOCTb TOTO, YTO JAHHBIN IpUOOp HE MPOCTyKUT Oosee 15 ner.

15. [Napukmaxepckas o0ciyxuBaeT B cpeeM 120 KiI1eHTOB B JieHb. OIEHUTh BEPOSTHOCTH TOTO,
YTO CEroJIHA B JAHHOW MapUKMaxepckoi Oynet o0cimykeHo a) He MeHee 150 kimeHToB, 0) MeHee
160 xIueHTOB.

16. Cpennsis Temiiepatypa B KBapTupe, noaxiaoueHHoi k TOLI, B mepuoa oTONUTENBHOTO CE30Ha
cocrapiser 20°, a cpeHee kBaapaTHueckoe oTkiIoHeHue pasHo 20, HaiiTi BepOATHOCTH TOTO, 4TO
TeMIepaTypa B KBapTHPE OTKJIOHUTCS OT Cpe/IHel Mo abCcomoTHOH BennunHe He 6oiee yeM Ha 3°,
17. OueHutps BEpOSTHOCTH TOTO, UTO B PE3yJIbTaTe MOA0paChIBaHUSI UTPAIbHON KOCTU B TEUCHHE
320 pa3 oTHOCHUTeNbHAs YaCTOTA MOSBJICHUS HA BEPXHEH IPaHHu 5 OYKOB OTKJIOHUTCS OT BEPOST-
HOCTH 3TOT0 COOBITHS (110 a0CONIIOTHOM BenunHEe) He Ooee ueM Ha 0,03.

18. Urpanbueiit kyouk nmoadpacsiBaercs 180 pa3. Mcnonb3ys HepaBeHCTBO UeObiieBa, OIeHUTE
BEPOSITHOCTH TOTO, YTO 5 OYKOB MOSIBUTCS OT 24 10 36 pa3. OneHuTe BEPOATHOCTH ITOTO KE
COOBITHSI C TOMOIIBIO UHTETPANILHOI TeopeMsl Jlammaca.

19. BeposiTHOCTB MOITyueHHsI ¢ KOHBelepa u3emus Biciiero kauecrsa pasHa 0,8. Ilposepsiercs
800 uzpenuii. CitydaiiHast BelIMurnHA X — YUCIIO U3/I€JIUI BBICIIEr0 KAa4eCTBa. Y KaKUTE IPOMEKY-
TOK, B KOTOPOM 3HaU€HUs 3TOU CITy4yallHOM BETMUUHBI MOXKHO 0XKH/IAaTh C BEPOSITHOCTHIO, HE MEHb-
meit 0,5.

20. TTpumeHnMa JIM K TIOCTIEI0BATEIBHOCTH HE3aBUCUMBIX CITyYalHBIX BEIMUUH X1, X2, ..., Xy, ...
TeopeMa YeObliieBa, eciy Kak/1as ciydaiiHas BenTuunHa X, 3a1aHa Tabnuieil pacpeeneHus:
2) X —no 0 —no.
1 -1 1
P 2n? n? 2n?
0)
X —no. 0 —no.
1 1 1
P 4 2 4

21. BeposTHOCTH ITOJTy4eHHsI ¢ KOHBelepa u3/ienus BeIciiero kauectsa pasHa 0,6. Mcnonb3ys He-
paBeHcTBO YeObleBa 1 MHTErpanbHyI0 TeopeMy Jlamiaca, olleHUTe BEPOATHOCTh HAJIU4YUs OT
340 no 380 uznenuii Beicuiero kadectsa B naptuu U3 600 nznenuii. CpaBHUTE pE3yNbTATHI.

22. OneHUTH C TTIOMOIIBIO HepaBeHCTBa YeObIeBa BEpOITHOCTH TOrO, 9To cpeau 800 HOBOPOXK-
JICHHBIX JieTel MaabuukoB Oyzet oT 370 1o 430 BxkmtounTenbHO. CUUTATh BEPOSATHOCTD POXKICHHS
Maibp4uka paBHoi 0,5.
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6 IMJAKTUYECKHUE MATEPHUAJIBI VIS KOHTPOJIA(CAMOKOHTPOJIA)

YCBOEHHOI'O MATEPHAJIA

6.1 OIIeHO‘lHLIe CpeacCTBa, MOKA3ATECJIH U KPUTCPUU OLICHUBAHUSA KOMIIeTeHIIUii

Hupexc OuenouHoe Ioka3aTenu Kpurepun ouennBanus

KOMIIe- CpeacTBo OLleHUBAHMS chopMHUPOBAHHOCTH KOMIIETEHIIM A
TEHIUH

VK-1, Jomarnnee 3a- Huskuit — Heyno- CTyZIeHT He BBIIIOJIHUII JIOMAIIIHEE 3a/IaH1e
OIIK-4 | nanue BJIETBOPUTEIILHO WA HET HU OJTHOM 3a7]a4M, KOTOPYIO OH

PEIINII ITPaBUJIBHO.

IToporosslii — yno-
BIIETBOPUTEIIBHO

CTyneHT npaBWIbHO PEIINII U KOPPEKTHO
ob6ocHoBain oteet B 50 % 3amauy, npyrue 3a-
Ja4¥l HE PEUICHBI UJIN PEIICHBI C JIOTHYe-
CKHMMH OIIMOKAaMHM, OIIHOKaMH, CBHIETEIb-
CTBYIOIIMMHU O HE3HAHUU TEOPETUUECKOTO
MaTepHaia 1o Teme.

ba3oBbIii — x0po1110

CryneHT npaBWIbHO PEIINII U KOPPEKTHO
obocHoBan oteeT B 80 % 3amau, apyrue 3a-
JTaY¥ HE PEIICHBI MJIM PEIICHBI OIMOKaMH.

Bricokuii — ot-
JIMYHO

CTy,I[eHT IIpaBUJIbHO PCIIWI U I'PaMOTHO
000CHOBAJI OTBETHI B 3aaadax, NpcajIOKCH-
HBIX JJIsI JOMAIIHCTO paCCMOTPCHHA.

KoHntposbHas
pabora

Huskuit — Heyno-

KommuectBo IMpaBUJIbHO peIHéHHI)IX 3aaa4

BJICTBOPUTEJILHO U 000CHOBaHHBIX peuieHuit menee 60 %
IToporossrii — KosmyecTBO NpaBWIIBHO PEIIEHHBIX 3a1a4
YAOBJIETBOPH- 1 000CHOBaHHBIX perieHui ot 61-75 %
TEIbHO

ba3oBblii — X0po110

KonrdecTBo mpaBWIBHO PEMIEHHBIX 337a4
1 000CHOBaHHBIX penieHuit ot 76-84 %

Bricokuii — or-
JINYHO

KonnyecTBo MpaBMIIBHO PEIIEHHBIX 3a/1a4
¥ 000CHOBaHHBIX pemeHuii ot 85-100 %

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AMCIHHUIINHE

IIpomexyTOoUHast arTecTalys sABIAETCSA IPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUH CTY-
JIEHTOB, MPUOOPETEHHBIX B MTPOLIECCE N3YUCHUS JUCUMILTUHBL. DOpMOii MPOMEXYTOUHOM aTTecTa-
IIUH 110 TUCLUIUIMHE SIBJISETCS 3a4€T/9K3aMEH.

JI1st oLleHUBaHUSL PE3YJIBTATOB OCBOCHHUSI JUCLHUIUIMHBI IPUMEHSETCS CIEAYIOIINE KPUTE-
pHUU OLICHUBAHUA.

1.
2.

pUMepamu;

3.

1.
2.

KpuTtepuu oneHuBaHNs YCTHOTO OTBETA HA 3a4eTe

OneHka «32a4TEHO0» BBICTABIISETCS CTYAEHTY, €CIH:

BOIPOCHI PACKPBITHI, U3JI0KEHBI JIOTHUHO, 0€3 CYIIECTBEHHBIX OIIHOO0K;
MIOKa3aHO YMEHUE WUIFOCTPUPOBATH TEOPETUUECKHE MOJIOKEHHSI KOHKPETHBIMU

MPOJIEMOHCTPUPOBAHO YCBOCHUE paHee N3YUYEHHBIX BOMPOCOB, C(HOPMUPOBAH-
HOCTb KOMITETEHI[UH, YCTOMYMBOCTh UCOJIb3YEMBIX YMEHUN U HABBIKOB.
JlomyckaroTcs He3HaYUTEeNbHBIE OIUOKH.
OneHka «He 3a4TE€HO0» BBICTABIISICTCS, CCIIH:
HE PacCKpBITO OCHOBHOE COJIep)KaHHe yueOHOro MaTepuana;
00Hapy>XeHO He3HAHUE WM HETIOHUMaHKe OOJbIIeH NI HanboJee BaXXHOW YacTh
y4eOHOTo MaTepuana;
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3. JIOTYIIIEHBI OIMMOKH B ONIPEACIICHUH MMOHATHH, KOTOPhIE HE MCIIPABJICHBI TTOCIIE
HECKOJBKHX HaBOISIIUX BOIPOCOB;

4, He c(hOPMHUPOBAHBI KOMITETCHIIMH, YMECHUS K HABBIKH.

Kputepun oneHnBaHus yCTHOTO OTBETA HA IK3aMeHe

Ounenka «5» (OTJIMYHO) CTABUTCS, €CIIU CTYACHT:

1. TOJTHO PacKpBITO COACPKAHKE MaTepuala OumeTa;

2. Marepuasl HU3JIO)KEH TI'PaMOTHO, B OMNPEACICHHON JIOTMYECKOW IOCIEA0BATEILHOCTH,
TOYHO HCIONb3YETCSl TEPMUHOJIOTHS;

3. MOKa3aHO YMEHHUE WJUIIOCTPUPOBATh TCOPETUUECKUE MOJ0KEHUS KOHKPETHBIMHU ITPUME-
pamMu, IPUMEHSTh UX B HOBOU CUTYaIUU;

4. IpOJIEMOHCTPUPOBAHO YCBOEHUE paHEe U3yUYCHHBIX COMYTCTBYIOIIMX BOIPOCOB, CHOPMHU-
POBAHHOCTh U YCTOMYMBOCTh KOMITETCHIIMIA, YMEHUI U HABBIKOB;

5. oTBeT MpO3BYyYaAI CAMOCTOSTEIHHO, 0€3 HaBOISAIIUX BOIPOCOB,;

6. IOMYIICHBI OJHA — JIB€ HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB, KOTO-
pbI€ UCIIPABIISIIOTCS IO 3aMEYAHUIO.

7. IpaBUJILHO pEIlICHA pacueTHas 3ajaya.

Ouenka «4» (Xo0pouo) CTaBUTCS, €CIIH:

OTBET CTYJICHTA YJOBJIETBOPSET B OCHOBHOM TPE€OOBAaHUSM Ha OLICHKY «5», HO MPHU ITOM
HMMEET OJIMH U3 HEI0CTATKOB:

1.B M3JI0’KEHUU JOMYIIEHBI HEOOBIIIHE TPOOLITBI, He UCKA3HUBIIIHE COJICPKaHUE OTBETA;

2.10nyIIEeHbl OJIMH — JIBa HEJ0YeTa NP OCBEIICHUH OCHOBHOI'O COJEP)KaHMS OTBETA, HC-
MIpaBJICHHBIC 110 3aMEUYAHUIO IK3aMEHATOPa;

3.70My1IeHbI OIMOKa UK 00Jiee ABYX HEJ0YETOB IPHU OCBEIIEHUN BTOPOCTEIICHHBIX BOTIPO-
COB, KOTOpPBIE JIETKO UCIPABJISIIOTCA 110 3aMEUaHUIO dK3aMeHaTopa.

4. B pacueTHOI1 3a/1aue I0oMyIeHa onroKa.

Ouenka «3» (Y10BJIeTBOPUTEIbHO) CTAaBUTCS, €CIIH:

1 .HEeTIOJTHO MJTM HETOCJIeIOBATEILHO PACKPBITO COACP)KaHUE MaTepuana, HO IOKa3aHo 00-
niee MOHMMaHWE BOIPOCA U IMPOJAEMOHCTPUPOBAHBI YMEHMsI, JOCTATOUHbBIC JJIS JAIbHEHIIETO
YCBOEHUSI MaTepuana;

2.MIMEJIUCh 3aTPyTHEHUSI WK JIOITYIIICHBI OIITMOKY B ONPEICIICHUH TOHSATHH, UCTIOJIb30BAaHUHT
TEPMHUHOJIOTUH, UCIIPABJIICHHBIE TTOCII€ HECKOJIBKUX HABOJAIMX BOIPOCOB;

3.1pU HETMOJIHOM 3HAaHUHM TEOPETHYECKOTO MaTepHasia BBIABJICHA HEIOCTAaTOUYHAs cPopMu-
POBaHHOCTbh KOMIIETEHIIMM, YMEHUI 1 HABBIKOB, CTYJICHT HE MOKET MPUMEHUTH TEOPUIO B HOBOM
CUTYaIUH.

4. pelieHue pacueTHOM 3a/1a4M BbI3bIBAET 3aTPyAHEHUS.

Onenka «2» (Hey10BJIETBOPHUTEIbHO) CTABUTCS, ECIIN:

1.He pacKpbITO OCHOBHOE COJIEpKaHUE y4eOHOro MaTepuaa;

2.00Hapy>XKeHO HE3HAHUE WJIM HEMOHUMaHue OoblIel i Hanbosee BaKHOU yacTu yueo-
HOT'O MaTepuaa;

3.10ny1IeHbl OIIMOKH B ONPECICHUN OHATHH, TPH UCTI0Ib30BAHUU TEPMUHOIOTHH, KOTO-
pbI€ HE UCTPABIIEHBI IOCIIE HECKOIBKUX HABOSAIINX BOIPOCOB.

4.He copMHUPOBaHBI KOMIETEHIMH, YMEHUS U HaBBIKH.

5. pacueTHas 3aJ1a4a He pelleHa.

6.3 TunoskIe KOHTPOJIbHBIC 3aJaHUA UJIH UHbBIE€ MaTE€pPHUaAJIbl, H606XOIII/IMI)IC AJIAA
OICHKH PE3yJbTaTOB OCBOCHUSA NHCHUIIJIUHDBI

| cemecTp
Tema 1. AHasIuTHYECKAs reOMeTPHs U JIMHeliHas ajaredpa

IIporpamma 3auera 3a | cemectp
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. Matpunel. Onepanuu ¢ MaTpUIlaMH.

. OGparHas maTpuIa.

. Pemenue cucreM MMHEHHBIX ypaBHEHUH C TTIOMOIIBIO OOPaTHOW MaTPHIIBI.

. OCHOBBI TEOpPUH OIIpENEIUTENEN.

. Onpenenureny BTOPOro U TPETHETro MOPsAIKa, NX OCHOBHBIE CBOMCTBA.

. CucteMbl ypaBHEHHH.

. Perienne cuctem IByX U TpeX JIMHEWHBIX YpPaBHEHUH C IByMS M TpeMsi HEM3BECTHBIMU. MeTo
I'aycca, npasuino Kpamepa.

8. Cucrema xkoopaunat. TpexmepHoe MPOCTPAHCTBO.

9. BekTopsl, JINHEHHBIC OTIepaIlluy HAJl HUMHU.

10 .BeipaxeHue npousBeIeHU BEKTOPOB Yepe3 KOOPAUHATHI COMHOXHUTeNeH. KonmmauapHoctsb
Y KOMIUIaHaPHOCTh BEKTOPOB.

11. CkansipHoe, BEKTOPHOE, CMEILIEHHOE MTPOU3BEICHNE BEKTOPOB U X OCHOBHBIE CBOMCTBA.

12. MeTtoa KOOpAMHAT Ha MJIOCKOCTHU (JEKAPTOBHI U MOJISPHBIE KOOPAMHATHI, CBSA3b MEKY HUMH).
VYpaBHEHUE JTUHUH HA TUIOCKOCTH.

13. Paznuunbie GOpMBI ypaBHEHUH MPSMON Ha MIIOCKOCTH.

14. KpuBble BTOpOro nopsjaka (OKpyKHOCTb, JUTHIIC, TUIlepOoIia, mapadona).

15. Buasl ypaBHEHUS IUIOCKOCTH B IPOCTPAHCTBE.

16. Buasl ypaBHeHUs IpsSIMOIl B MPOCTPAHCTBE.

17. BzaumopacnosoxeHue npssMoi U MJI0CKOCTU B IPOCTPAHCTBE.

18. IToBepXHOCTH BTOPOTO MOPSAKA.

N0k W~

Il cemecTp

IIporpamma 3x3amena |l cemectp

Tema 2. MaTeMaTH4ecKHii aHAJIN3: TeOPUsi NMPeIeI0B
1. HarypanbHsle, 1esble, pallMOHaIbHbIE, UPPALIMOHAJIbHBIE U IeHCTBUTENIbHbIE YHCIA.
2. Monynb JeWTCBUTENILHOTO YHCIIA U €T0 CBOMCTBA.
3. IlonsTus dyHkuuu, od1actu onpeneneHus GyHKIMH, MHOKecTBa 3HaueHuil. CBoiicTBa PyHK-
nuii. OOpatHas QyHKUUS.
4. Yucnoast mociae10BaTeIbHOCTb, €€ CBOICTRA.
5. [Ipenen yucaoBOM MOCIEIOBATEILHOCTH.
6. Ilpenen pyHkIuM.
7. OcHOBHBIE CBOWCTBA (YHKLUMN, UMEIOIIUX Mpeed.
8. beckoHe4YHO MaJble U UX CBOMCTBA.
9. beckoHe4YHO OOJBIINE M UX CBOMCTBA.
10. Onepanuu Haa GyHKIUSAMHU, UMEIOLIMMHU TIpEed.
11. OngHOCTOPOHHUE MPEAEIBI.
12. IlpenenbHbIi epexo]l B HEPAaBEHCTBAX.
13. TlepBbIii 3aMevaTENbHBINA TTPEIEI.
14. Bropoii 3amedaTenbHbIi Ipeaes.
15. HenpepbiBHOCTD ()yHKIIMU B TOYKE U HA MHOYKECTBE.
16. OnHOCcTOPOHHSAS HEeNpepbIBHOCTh. Kiaccupukaius Touek pa3phiba.
17. CnoiicTBa hyHKUMH, HEIPEPHIBHBIX HA OTPE3KE.
18. HenpepbIBHOCTD CII0KHOM (DyHKITHH.

Tema 3. Matemaruueckuii anaaus: 1uddepeHuuanbHoe ucUnciaeHne GyHKIuil oQHoi
nepeMeHHOH
1. I[TpousBoaHas GyHKIUH, €€ TEOMETPUUECKUN CMBICI.
2. Mudpdepenuupyemocts (pyHkiuu B Touke. Kputepuit nuddepenuupyemoctu ¢GyHKIUU B
touke. Jludpdepenunan, ux reoMeTpuIecKHii.
3. HenpepsiBHOCTD AuddepeHunpyemMoit GyHKIHN.
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4. IlpaBuna quddepennupoBanus GyHkuun: 1udepeHrpoBaHre CyMMBbI, TPOU3BEICHUS, YacT-
HOTO, CIIO)KHOU (DYHKIIMH, TPOU3BOHAsL OOpaTHON (PYHKINH.
5. Tabimia mpou3BOIHBIX.
6. IIpousBoaHbIe BRICIINX MOPsAAKOB. uddepeninanbl BRICIINX TOPSAKOB.
7. CroiictBa quddepenunpyembix GyHKmi: Teopembl Depma, Poss, Jlarpanxka, Komm.
8. IlpaBuno Jlonurans.
9. IIpumeHeHre TPOU3BOJHON K UCCIIEIOBAHINIO MOHOTOHHOCTH (DYHKIIHU.
10. MccnenoBanue 3KCTpeMyMa U HaxOXkJIeHHEe HauOOJBIIEro U HAMMEHBINEro 3HAYCHUN (PyHK-
[[UU Ha OTPE3KE C MOMOIIBIO TPOU3BOTHOM.
11. HUccnenoBanue BBIMYKIIOCTEH rpaduka (QyHKIUN W HAXOXKICHHE TOYEK mepernda rpaduka
GyHKIHH.
12. AcumnrtoTsl rpaduka GyHKIHH.
Tema 4. MaTeMaTHYeCKHIi AaHAJIN3: HHTErPaJbHOE HCHUCTeHUE PYHKIIUI OTHOM mepe-
MEHHOM
. [lepBooOpaznas pyHKIMS U HEONpeAeTCHHBIA HHTETPaJl.
. OcHOBHBIE CBOMCTBA HEONPEEIEHHOI0 UHTErpaJa.
. Tabnmuia OCHOBHBIX HHTETPAJIOB.
. MHTEerpHpOBanme Mo yactsm.
. UnTerpupoBanue 3aMeHO# mepeMEeHHOM.
. MaTerpupoBanme pannoHaIbHBIX (yHKIIHH.
. UnTerpupoBanne TpUrOHOMETPUYECKUX (DYHKIIUH.
. UnTerpupoBanne npocTenimx UppalnoHaIbHbIX QyHKIUH.
. Onpenenenusplii uuTerpan. Heobxoanmoe u J0CTaTOYHOE YCIOBHUE MHTETPUPYEMOCTH (PYyHK-
uii. HekoTopeie Kiacchl HHTETPUPYEMBIX (DYHKITHIA.
10. OcHOBHBIE CBOWCTBA ONPEAEICHHOT0 UHTETpaa.
11. ®opmyna HeroToHa — JleitOHuna.
12. laTerpupoBaHue 1o 4acTsIM MO 3HAKOM OINpeAeICHHOT0 HHTErpaa.
13. luTerpupoBaHue 3aMEHON IEPEMEHHOMN I10/1 3HAKOM ONPE/IEIIEHHOr0 UHTErpasa.
14. HecoocTBennbie nnterpaisl | u Il poga, ux cBoiicTBa. ['eomeTpruyeckuii CMbICIT HECOOCTBEH-
HBIX UHTETPaJIOB.

O 00 1 NN B~ W —

111 cemecTp

IIporpamma 3auvera 3a |1l cemectp

Tema 4. MaTteMaTH4eCKMid AHAJIN3: PAABI
1. OcHOBHBIE MOHSATHUSI TEOPUU YHUCIOBBIX psiioB. HeoOXoauMbli MpHU3HAK CXOAMMOCTH pAJa.
CaoilicTBa cxoasmuxcs psanoB. ['apmonnueckuii psa.
2. HeoOxomuMoe 1 JOCTaTOYHOE YCIIOBUE CXOAUMOCTH MOJIOKHUTEIBLHOTO psja.
3. JlocTaTouHbl€ MPU3HAKU CXOJUMOCTH IOJIOKUTEIBHBIX YUCIOBBIX PSIOB (IPU3HAKHU CpaBHE-
Hus, JlanamOepa, Ko, nnterpansusiii npuzHak Komm).
4. 3nakoyepenyromuecs psaabl; Teopema JleiiOHuIa; aOCOMOTHO U YCIOBHO CXOJSALINECS PSIBL.
5. ®yHKIMOHANbHbBIE MOCIEI0BAaTENbHOCTH U psiabl. O0MacTh CXOAMMOCTH (YHKIMOHAIBLHOTO
psna.
6. Cteniennsie psaasl. Teopema Abernsa. CTpykTypa 001acTH CXOAMMOCTH CTETICHHOTO PsJIa.
7. Paznoxxenue QyHKIUM B cTenieHHon ps. Psn Telnopa.
8. HekoTopble NpUMEHEHUS CTEIIEHHBIX PSAJIOB.
9. Tpuronomerpudeckuii psin Oypre. Paznoxenue 2m-nepuonuueckoil pyHkuuu B psg Dypee
(Teopema Jlupuxiie, pazioxxeHue B psii @ypbe 4eTHBIX U HEUETHBIX (PYHKIIHI).

Tema 6. Teopusi npenenos u nudpepeHunaIbHOE HHTETPAJIBbHOE HCYHCICHUE QYHKIIUIM
HECKOJIbKHMX IIepeMEeHHO
1. [lonsarue pyHkumu 2-X, 3-X nepeMeHHbIX. ['paduk pyHKINU ABYX IepeMeHHbIX. JINHUM ypOBHS
Y TIOBEPXHOCTU YPOBHSL.
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2. llpenen pyHKIIMU 2-X TTEPEMEHHBIX.

3. HerpepbIBHOCTD (DyHKIMH 2-X TEPEMEHHBIX.

4. YacTHble NPOU3BOHBIE, UX TeOMETpUUYECKUil cMbIci. KacaTenbHas MIOCKOCTh U HOPMAJb K I0-
BEPXHOCTH.

5. Iuddepenmupyemocts 1 qudpepennran GyHKIUU 2-X MepeMeHHbBIX. [ eoMeTpuYecKruid CMBICIT
muddepennmana GyHKIHHA 2-X TEPEMEHHBIX.

6. ludbdpepenumrpoBanre ca0KHON HYHKIIHH.

7. HesBHO 3a1anHbIe QYHKINH, UX TU(PEpEHIIIPOBAHNUE.

8. [Ipou3BoHAas IO HAMPaBIECHUIO QYHKIIUU 2-X ITepeMeHHbIX. [ paueHT.

9. HactHble pOM3BOIHBIC U TU(HEPEHIHAIIBI BBICIIMX TOPSIKOB.

10. INonsiTe MakcuMyMa U MUHUMYyMa (pyHKINMU ABYX NepeMeHHbIX. HeoOxoaumoe ycnoBue 3Kc-
TpeMyMa.

11. IlonaTue MakcuMymMa 1 MUHUMYyMa (YHKIIMH JIByX IepeMeHHbIX. JlocTaTOuYHOE yCIIOBUE IKC-
TpemyMa st QYHKIIUU IBYX MEPEMECHHBIX.

12. HanGosnpiree 1 HauMeHbIIIee 3HaYCHUsI PYHKIIMHA Ha KOMITaKTe.

13. JIBoiiHOM MHTErpaj, ero CBOMCTBA, METO/IbI BBIUMCICHUS (Uepe3 MOBTOPHBIE UHTETPabl, 3a-
MeHa MepEMEHHBIX B JIBOWHOM HHTErpase).

14. TpoliHO#l MHTErpai, ero CBOMCTBA, METO/Ibl BHIYMCIEHUS (Uepe3 MOBTOPHbIE UHTETPAJIb, 3a-
MeHa MepEeMEHHBIX B TPOMHOM HHTErpase).

15. KpuBonuHneinbie uHTErpasl |, UX cBOMCTBA, METObI BHIYMCIICHHUS.

16. Kpuonuneiitnsie unrerpans! |l pona, ux cBoiicTBa, METO/IbI BRIYUCICHUS (Yepe3 mapaMeTpu-
3amuio KpuBoi, popmyna ['puna).

17. BoccranoBnenue ¢GyHKIUU 10 e€ moaHoMy nuddepeHimany.

IV cemecTp

IIporpamma sk3amena |V cemectp

Tema 7. JuddepeHunanbHbie YPABHEHUA
1. OcHOBHBIE MOHATHIM TEOPUU OOBIKHOBEHHBIX AU(PepeHIInanbHbIX YPaBHEHUH:
- 00bIKHOBEHHOE MU ((epeHIINaIbHOE ypaBHEHUE N-TO MOPSIKa,
- NopsAA0K Au(depeHnanbHOro ypaBHeHMs,
- pemieHue AU pepeHnanbHOro ypaBHEHNUS,
- UHTerpajbHas KpUBasi,
- obuiee perenue auddepeHnaITbHOTO ypaBHEHUS,
- YacTHOE perieHne 1uddhepeHnalbHOro ypaBHEHUS,
- ocoboe pemienne TudpepeHIInaIbHOTO YpaBHEHNUS,
- UHTErpaj 0ObIKHOBEHHOTO AU(PepeHIINaTIbHOIO YpaBHEHUS,
- 3aga4da Ko mist nuddepenimanbHoro ypaBHeHuUs,
- TEOMETPHUECKasi HHTEpIIpeTalus pemeHus 1updepeHnaIbHOro ypaBHEeHu,
- N30KJIMHA TU(]PepeHInaIbHOr0 ypaBHEHUS.
2. Teopema 0 CyIIECTBOBAHUHU U €IMHCTBEHHOCTH perieHus 3agaun Komm ans auddepenunans-
HOT'O YpaBHEHMsI IEPBOTO MOPSIIKA.
3. IuddepennmanbHble ypaBHEHHUS € pa3/eSoIMMUCS TepeMeHHbIMU. MeTo perenust audde-
PEHIMAIBHBIX YPAaBHEHUH C pa3eiaioIUMUCs IEPEMEHHBIMH.
4. Tuddepennmanbable ypaBHEHNs B MOJHBIX Juddepennmanax. Meronasl pemeHus auddepen-
[IMAJTBHBIX YPAaBHEHUH B TTOHBIX Au(depeHImanax.
5. Jluneiinpie nuddepeHnnanbabie ypaBHEHUS IEPBOTO MOPsIKa. MeTobl pelieHus TMHEHHBIX
muddepeHIMaTbHBIX YPaBHEHU IEPBOTO MOpsIIKa.
6. YpasHenue bepnymum. Metozs! pemienus ypasHeHui bepryiu.
7. JIunelinple OAHOPOHBIE AUPPepeHLInaTbHbIe YpaBHEHUS N-TO MOpsIKa:
- OCHOBHBIE MOHATHUS,
- CBOWICTBA pELICHUH,
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- CTPYKTypa OOIIero penieHusl.
8. JIuneiinsie oqHOpOAHBIEC AU epeHnanbHbIe ypaBHEHUS N-T0 MOPsAKa C MOCTOSTHHBIMU K03(-
bunueHTaMH:
- OIpezieNieHHe TMHEHHOT0 OJHOPOAHOTO AU pepeHnanbHOro ypaBHEHUS N-T0 MOPSIKa C TOCTO-
STHHBIMH KO3 purimenTamu,
- OIIPE/ICIICHUE XapAKTEPUCTUYECKOTO YPABHEHMUS,
- BapUaHTBl COCTABJICHMs OOIIEro PEHIeHUs B 3aBUCUMOCTH OT KOpPHEH XapaKTepUCTHYECKOro
YpaBHEHHUS.
9. JIuneiinble HeoqHOPOAHBIE TU(GEPEHIMATBHBIE YPAaBHEHUS N-TO MOPSAIKA!
- OCHOBHBIE IOHATHUS,
- CTPYKTYpa OOLIero peieHus,
10. JIunelinpie HEOTHOPOAHBIE MU dEepeHINaTbHbBIE YPABHEHUS N-TO MOPSAIKA C TMOCTOSHHBIMU
K03 pULIMEeHTaMH U NTPaBOM YaCThIO CIEIMAIBHOIO BU/A!
- OTIpeieNIeHne TMHEWHOTO HEOJHOPOAHOTO U GEepeHIINaTBFHOI0 YPaBHEHUS N-TO MOPSAIKA C TO0-
CTOSIHHBIMU K03((pUIIMEHTaMH U IIPAaBOM 4acThIO CHELUAIbHOTO BU/A,
- BapUaHTBl COCTABICHHs OOIIETO PEHICHUS B 3aBHCUMOCTH OT KOpPHEH XapaKTEepHCTHYECKOTO
YPaBHEHHUs U IPABOM 4aCTU yPAaBHEHUS.

Tema 8. Di1eMeHTHI TEOPHUM BePOSITHOCTEH M CIYYAHHBIX BeJIUYMH
. DneMeHThl KOMOUHATOPUKH (OCHOBHBIE 3aKOHBI M (DOPMYJIbI)
. CoObITHE, BUABI COOBITHI, IECTBUS HAll HUMH.
. Knnaccuueckoe onpeznenenue BeposTHOCTH COOBITUH.
. Teopembl CIOKEHUSI U YMHOKEHUS BEPOSTHOCTH.
. ®opmyna nosiHOU BeposTHOCTU. Popmyiia berieca.
. IloBTOpHBIE HE3aBUCHMBIE HcTIbITaHUA. DopMmyna bepHyu.
. JluckpeTHble ciydaiiHble BEIMUMHBI U UX 3aKOHBI pacnpeaeiaeHus (IOHATHE AUCKPETHOM City-
YallHOM BEJIMYMHBI, 3aKOHBI PACIPEICICHUS BEPOATHOCTEN AUCKPETHOM CIIy4allHOM BEIWYMWHBI,
YHCJIOBbIE XapaKTEPUCTUKU JUCKPETHOM CilydaifHON BETMYUHBI, OMHOMMAJIBHOE U ITyaCCOHOBCKOE
pacripeiesieHust):
- YTO TAKO€ CiIy4yaiiHas BeJIUYuHa?
- YTO HA3bIBAIOT 3HAYCHHUEM CIy4YailHOW BETMYHUHBI?
- KaKue ClIy4aiiHble BETMYUHBI Ha3bIBAOTCS TUCKPETHBIMU ?
- YTO TAKO€ 3aKOH U YTO TaKO€ psiJ] pacCIpeesIeHUs JUCKPETHOM CITydaliHOM BETUYMHbI?
- BCEI/1a JIM 3aKOH PacIpelesIeHNs JUCKPETHOM CITy4allHOM BEIMYMHBI UMEET BUJ psa’?
- TIepeYMCIIuTEe U3BECTHbIE BaM 3aKOHBI pacnpeieleHHsl AUCKPETHBIX CIy4YailHbIX BEIWYMH U 3a-
nuiuTe GopMyIbl, IO KOTOPBIM BBIUUCISAIOTCS piB KaXKAOM U3 pacnpeneneHuil. Yto ssusercs
CIly4aifHOM BEJIMYMHON B Ka)KJJOM U3 3aKOHOB pacrpeaeneHusi?
- IoueMy pacnpezeneHue bepHyM Ha3bIBalOT OMHOMHATILHBIM?
- KaK CBSI3aHbI MeXIy co00ii 3akoH [lyaccoHa u OMHOMUANbHBIN 3aKOH?
- IpU KaKUX YCJIOBHAX AMCKPETHAs ClyyaiiHas BeITMYMHA MMeeT OMHOMHUAIBHOE paclpeieleHue
U IIpU Kakux — pacnpenenenue [lyaccona?
- KaK 3amnuiercs OMHOMHAIbHBIN 3aKOH (pA1) paclpelesieHusl ciay4daiHo# BeaTuunHbl X — KOJIH-
YyecTBa MOSBUBIIUXCS repOOB Ha IBYX HOBEHbKHUX MOHETAaX, CIydailHO OOpOHEHHBIX Ha MOJ?
- noueMy 3akoH [lyaccoHa Ha3bIBalOT 3aKOHOM PEJKUX COOBITHI?
- YTO Ha3bIBaeTCs PYHKIMEN pacrpeeseHus CIly4aiiHON BeITUYUHBI?
- YTO TaKOE€ MHOTOYTOJIbHUK PaCIpeeIeHNs JUCKPETHOM CIIy4aliHOM BETNYMHBI?
- I0YeMY FeOMETPUYECKOE paclpeiesIeHHe HMEET TaKOe Ha3BaHue?
8. HenpepriBHbIE Cily4aiiHble BETMYMHBI M UX 3aKOHBI pacripeieieHus (MMOHATUS HeTpephIBHOM
CIly4aifHOM BeJIMYUHBI, GYHKIMH paclpeiesieHus, INIOTHOCTH BEPOSITHOCTEH, YMCIIOBBIE XapaKTe-
PUCTHKHU HENPEPBIBHOM CIIy4allHON BEJIMYMHBI, HOPMaJIbHBIA 3aKOH pacHpeiesIeHUs] HENpPEphIB-
HOM cTyyailHOW BEJTMYMHBI, 3aKOH OOJIBIINX YHCEN):
- KaKylo ClIy4yaliHyl0 BEJINUYMHY Ha3bIBalOT HEMPEPHIBHON?

~N N0 W
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- BEpOSITHOCTHIO KAKOTO CIy4alHOTO COOBITHS SIBJIsIeTCS (PYHKIIMS paclpeleieHusl cilydailHoM
BEJIMYUHBI?

- IEPEUNCIIUTE CBOICTBA (PYHKIIMH pacipeiesieHusl.

- 4eMy pPaBHA BEPOATHOCTh P(a < X <b), €CIIM U3BECTHA F(x)?

- KaK CBA3aHbI MEXIy 000k F(x) u f(x)?

- IEPEYUCIIUTE CBOKCTBA f (x).

- 4YeM OTJIMYACTCs 3aKOH PaCIpeeIICHN s HENPEPBIBHOM CIIy4aliHON BEJIMYMHBI OT IIJIOTHOCTHU pac-
NpeaeeHus Clly4yalHOW BeJIMYUHBI?

- KaK BBINIAIUT f (x) A7 HEOPEPLIBHOW BEIMYUHBI, PABHOMEPHO PACHPEICICHHON Ha OTPE3Ke
[a;6]?

- 4eMy pPaBHA BEPOATHOCTh P(a < X <b), €C/u u3BecTHa f (x)?

- B KaKUX CITy4asix MOYKHO FOBOPHUTb, YTO MbI pacrojiaraéM BCEMHU CBEACHHUSIMH O CBOICTBax CIy-
YailHOW BEJIMUMHBI?

inX, hx, X° i i
- SIBIISTFOTCSL 7 BeIpakenus Buza SN A, N A, CIIy4ailHBIMU BETMUMHAMU, €ci X — ciTyyaii-

Has BeInynHa?
- KaK BBINIAIUT f (x) Ul HENPEPHIBHOM CIy4aliHOH BEIMYUHBI, PACIIPEIEICHHON HOPMAIbHO?

- KaK I3MEHHUTCSI MAKCUMAJIbHOE 3HAaYeHUE OpJMHATHI HOPMAJIbHON KPUBOM, €CITH AUCTIEPCHUS CITY-
YailHOM BEJIMUMHBI yBEIUUUTCA B 9 pa3?
- ueMy paBHa P(o < X < ), €CIIM Cllydaiinas BeluuuHa X pacnpeneneHa HOpMaabHo?

8 v
- oJtyuuTe GopmMyiry PQX - a| < 8) =2®| — |, ecnu ciydaiiHas BenuuuHa X pacupejieaeHa Hop-
o

MAaJIbHO.
- IPUBEIUTE IPUMEPBI HENTPEPBIBHBIX CIIyYaiHBIX BEJIUYHUH.

- 4TO TaKoe MaTemaruueckoe oxuaanue M(X) cayuaitnoii BenmnuuHbl? YTO OHO XapakTepu3yer?
- B UeM pa3HHUIAa MEXK/Iy CPSTHIM 3HAUCHUEM CIIydaiHOW BennunHbl 1 ee M(X)?

- 3anUIINTe (POPMYJIBI, 10 KOTOPBIM BBIYUCIISIETCS] MATEMATHUYECKOE 0XKUJAHUE IUCKPETHBIX U He-
IIPEPBIBHBIX CIyYaHBIX BEJIUYMH.

- KaKOBBI CBOKCTBA Af(X)?

- KaKOH MEXaHWYECKHI CMBICIT MOKHO MIpHUIaTh BeanuuHe M(X)?
- KaKOB CMBICI apameTpa A B (popmyiie 3akoHa [lyaccona?
- U3BECTHO, 4TO B pacnpenenenuu [lyaccona Ar(Xx)=2x, D(X)=A.H3BecTHO, 4TO ecim KaKasi-

6o crnydvaitHas BemMurHA MMeeT QU3HYECKYI0 pa3MepHOCTh, To ee M(X) mmMeer Ty ke pa3mep-
HOCTb, a JMCIIEpCUs — KBapaT 3TOM pa3MepHOCTH. Kak ke Toraa oObsiCHUTh PaBEHCTBO MaTeMa-
TUYECKOT0 0KMJIaHUs U IUCIIEpCHHU B pacnpezneneHuu Ilyaccona?

- 4TO TaKoe JUCIEPCHs], UTO OHA XapakTepusyeT? KakoBel (opMyIsl 1715 €€ BBIYMCICHUS?

- KaKOBBI CBOMCTBaA qucnepcun’?

- YTO TAKOE CpeJlHEE KBaJpaTUdecKoe OTKIOHeHHe? KakoBO ero Ha3HaueHUEe M KakoBa €ro pas-
MEPHOCTb?

- IOKaXXHUTE, 4TO JJIsi OMHOMHUAILHOTO pacupenenenus M(X)=np, D(X)=npq.

- IOKaXHUTE, 4TO AJis pacnpenenenus [lyaccona Ar(x)=2, D(X)=A.

- SIBJISICTCS JIN ClydaiiHON BenmmuuHoi M(X)?

- eciiu D(X)=0, To M(X)=0?

- €U K clly4aiiHOH BennurHe X mpuOaBuTh yucio T, TO KaKk U3MEHUTCSI TIPU 3TOM JUCTEPCUst
9TOW BEJIMYNHBI?

- YTO SABJISIETCS MeMaHoM pacnpenenenus? KakoBo ee cBONCTBO?

- TaliTe ONpeeNeHUsI MOABI JUCKPETHON M HEMPEPBIBHOM CIIy4aiiHBIX BEJIUYMH.

- YTO MOHUMAETCS 1101 3aKOHOM OOJIBIIIMX YUCEIT B IIUPOKOM CMBICIIE CJIOBa?

- YTO [IOHUMAETCS 110/ 3aKOHOM OOJIBIINX YUCEIT B Y3KOM CMBICIIE CIIOBa?

- 3aIMILIUTE HEPABEHCTBO MapKoBa.
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- 3alUIIMTE HepaBeHCTBO YeOnllieBa.

- IOKaXUTE HepaBeHCTBO YeObIeBa uis AUCKPETHON CITyYaifHON BETMUMHBI.

- KOI'Jla UCIIOJIb3YIOT HepaBeHcTBa MapkoBa 1 UeObimena?

- Kak#e TpeOOBaHUs MPEABSABISAIOTCS K CIy4ailHbIM BeTMurMHaM B Teopeme Yebbimea? Chopmy-
JUpYyHTE TEOpPEMY.

- KaKOBa MPaKTUYeCKasi 3HAYUMOCTh CIICACTBUS TeopeMbl YeObIiieBa?

- 3anuIuTe GopMyIly Ul OLIEHKU BEPOSITHOCTU OTKIOHEHHS CPEAHEro apu(pMeTHYECKOro 3Haue-
HUH CIy4allHBIX BETMYMH OT CPEIHEro apu(pMETHYECKOTO X MAaTEMaTHUECKUX OKUIAHUH.

- chopmymmpyiiTe TeopeMmy bepHyn.

- chopmynupyiite Teopemy [lyaccona.

7 HIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBIX
B ITPOLUECCE OBYYEHMUSA
1. MynpTuMeaAuiftHOE COITPOBOXKIEHUE JIEKITU.

8 OCOBEHHOCTHU U3YYEHUSA JUCIUIIJINHbI UTHBAJIMAAMMU U JIMHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3/10POBbS

[Tpu oOyuyeHHnn I C OTPAaHUYSHHBIMH BO3MOKHOCTSIMH 3/I0POBBS IPUMEHSIOTCS a/IalITHB-
HbIE 00pa30BaTEIbHBIC TEXHOJIOTUU B COOTBETCTBHU C YCIIOBHSIMH, M3JIOKCHHBIMH B pazfele
«Oco0eHHOCTH peanu3aiy 00pa30BaTEIbHON MPOTPAMMBIIJISI HHBAIHU/IOB U JIUI C OTPaHUYCH-
HBIMH BO3MOKHOCTSIMH 3JIOPOBBSD» OCHOBHOHM 00pa30BaTEIbHOH MPOrpaMMbl (MCIIOJIB30BaHUE
CHENHATBHBIX y4EOHBIX MOCOOMI M JUIAKTUYECKUX MAaTEPUANIOB, CICHHUAIBHBIX TEXHUYECKHX
Cpe/CTB 00y4eHUs KOJUICKTHBHOTO U MHIUBULY aJIbHOTO ITOJIb30BAHHSL, IPEAOCTABICHHUE YCIYT ac-
cUCTeHTa (TIOMOIITHHKA), OKa3bIBAIOIIET0 O0YYAIOIIUMCS HEOOXO0AUMYIO TEXHUIECKYIO TIOMOIIb U
T. I1.) C Y4€TOM WHANBUAYaJIbHBIX OCOOEHHOCTEH 00yJaromuXCsl.

Jist 00y4aronmxcsi ¢ OrpaHMYSHHBIMHA BO3MOKHOCTSIMU 37I0POBbSI ITPEYCMOTPEHBI CIIEy-
1omye (popmMbl OpraHu3aIiy NeJarorndeckoro mpoecca U KOHTPOJIs SHAHHM:

- JUIsl cTabOBUIAIIMX:

o0ecrieunBaeTCsl HANBUAYaTIbHOE paBHOMEpHOE ocBenienne He meHee 300 Jokc;

JUTSL BBITIOJTHEHUS! KOHTPOJIBHBIX 3aJJaHUH MTPH HEOOXOAMMOCTH MPEIOCTABIISETCS YBEITHYH-
BaloIllee YCTPOICTBO;

3aJJaHusl TS BBITTOJIHEHHS, @ TAKXKE HHCTPYKIMH O MOPSAKE BBHITIOJTHEHUS! KOHTPOJIBHBIX 3a-
JaHuii 0OPMIISIOTCS yBenueHHbIM pupTom (pasmep 16-20);

- TSl TITYXHUX U C1a00CTbIIAITIX

o0ecreunBaeTcsi HaTM4YKe 3ByKOYCHIIMBAIOIIEH anmapaTrypbl KOJUIEKTUBHOTO MOJIb30BaHUS,
pY HEOOXOMMOCTH 00YHArOIIUMCSI IPEOCTABIISETCS 3BYKOYCHIIMBAIOIIAS allllapaTypa HHHBH-
JyaJbHOTO 10JIb30BaHMUS;

- IS JIUIL C TSDKETIBIMU HApyIICHUSIMH PEUH, TITYXUX, CIA0OCIHBIIAIINX BCE KOHTPOIbHBIE
3aJJaHMsl 110 YKEJIAHUIO MOTYT IIPOBOJIUTHCS B MUCBMEHHOMU (hopMe.

OcHOBHOI (POpMOIT OpraHU3aINH TTeJarOTHIECKOT0 MpoIiecca SBISETCS HHTETPHPOBAHHOE
o0yuyeHHe MHBAJIUIOB, T.€. BCE 00YYarOIMECs y4aTcsl B CMEIIAHHBIX IPYMNax, UMEIOT BO3MOX-
HOCTB TIOCTOSTHHO OOIIATHCSI CO CBEPCTHUKAMM, JIETYE ATl TUPYIOTCS B COLIMYME.

9 CHIUCOK JIUTEPATYPbBI U UTHO®OPMALIMOHHBIX PECYPCOB

9.1 JIuteparypa
OcHoBHasi iMTEpaTypa
1. baspun, .M. Marematndeckuii aHanu3: yaeOHUK aJist cT-TOB Tiea. By3oB / M.W. baspun. — M.:
Beicmi. mik., 2006. — 326 ¢. (16 9k3.)
2. Byrpos, f.C. Briciias MmaTemMaTrka: y9eOHHK JIJIS CT-TOB BY30B, 00yUYaIOIIUXCSI TI0 MH)KEHEPHO-
texaud. crell. B 3 1. T. 1. DnemenTsl nuHeiHOM anrebpsl U aHanuTHUeckoi reomerpun. / S.C.
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Byrpos. — M.: JIpoda. — Beiciiee oopazosanune. — (CoBpemenHslii yueOHuk), 2004. — 284 ¢. (32
9K3.)

3. byrpos, f1.C. Briciias MaTemaTHka: y4eOHUK AJIs1 CT-TOB By30B, 00Y4aIOIIUXCS 10 MHKEHEPHO-
texand. cretl. B 3 1. T. 2. luddepennmansuoe u uarerpansHoe ucuucienus. / .C. Byrpos. —
M.: ipoda. — Beiciiee oopazoBanue. — (CoBpeMeHHbIN yueOHUK), 2004. — 509 c. (31 7k3.)

4. Byrpos, 1.C. Beiciiast MaTeMaTHKa: y4eOHUK AJISl CT-TOB BY30B, 00YYaIOIIUXCS 110 HHXEHEPHO-
texuud. cuen. B 3 1. T. 3. [Iluddepennnansubiec ypaBHeHus. KpaTtueie unterpaisl. Psaapl. OyHk-
U KoMIuiekcHoro nepemernoro. / S1.C. byrpos. — M.: Ipoda. — Beiciiee oopazosanue. — (Co-
BpeMeHHbIN yueOHuk), 2004. — 511 c. (32 9k3.)

5. Ilymkuna, O.H. Teopus BepositHocteit: B 2 u. U.1. Cnyuaitabie coObiTusi: yueOHoe mocodue
s ctynenToB By3oB / O.H.Ilymkuna. - bnarosemenck: U3a-so BI'TIY,2009. — 107c. (7 2x3.)

6. [Tymkuna, O.H. Teopus BepositHocTeit: B 2 4. U.2. CiyyaiiHble BeTUUMHBL: yueOHOe mocoOue
s ctynenToB By3oB / O.H.Ilymkuna. - bnaropemenck: U3a-so BI'TTY,2009. — 122¢. (7 3x3.)

JlonoIHUTeIbHAS JTUTepaTypa
7. Aanpyxaes, X. M. COOpHHK 33724 IO TEOPUH BEPOSITHOCTEH: y4ed. mocodue AJist CTy/. By30B /
X. M. Anapyxaes; nog pen. A. C. ConoaoBHUKOBA. - 2-€ U3I., UCTp. U J011. - M. : Beicias mikosna,
2005. — 173 c. (47 7k3.)
8. Apxumnos, I'.1. Jlekuuu mo MmareMaTH4ecKoMy aHaJIM3y: y4eOHUK Juig cT-ToB By30B / I.1. Ap-
xunos, B.A. Cagosanuuii, B.H. Uybapukos. — M.: JIpoda, 2003. — 638 c. (8 7k3.)
9. baBpun, N.U. Briciias maTtemaruka: yuyeOHuk Ji1s c1-ToB By30B / .. baspun, B.JI. Martpo-
coB. — M.: Brasoc, 2002. — 398 c. (55 7k3.)
10. baBpun, 1.M. Bricmas MmatemaTnka: yueOHHUK AJsi CT-TOB niea. By30oB / M.U. baBpun. — M.:
Axagemusi, 2004. — 611 c. (45 3k3.)
11. Bentnens, E.C.3anaun u ynpaxHeHUs 110 TEOPUH BEPOATHOCTEN: y4ueO.mocodue aAms CTy1.BTY-
308 / E.C.BenTtiens, JI.A.OBuapoB. - 5-¢ uzz.,uchp. - M.: Axagemus, 2003. — 448c¢. (34 3k3.)
12. I'aBpusos, B.P. KpatHble u kprBoJIMHEHBIE HHTErpasbl. DeMeHThl Teopuu nous. / B.P. I'as-
pwios, E.E. Banosa, B./]. Mopo3zosa. — M.: U3a-Bo MI'TVY um. H.D.baymana, 2003. — 491 c. (10
9K3.)
13. I'mypman, B.E.PyKoBOJICTBO K pemIeHHIO 3a/1a4 [0 TEOPUH BEPOATHOCTEH M MaTEMaTHIECKOM
cratucTuke: Yde0.nmocobue /s cTya.By30B / 'mypman B.E. - 8-e usa.,crep. - M. : Bolcuiuk.,
2003. - 399 c. (24 5k3.)
14. I'puropreB, M.I1. OObikHOBEHHBIE MU depeHIInalIbHbIe YPaBHEHUS B IPUMEpax M 3ajadax:
Yuebnoe mocobue / MLII. I'puropseB u 1p. — M.: By3zoBckas kawura, 2006. — 245 ¢.(10 3k3.)
15. I'ycak, A.A. Briciiasg maremaTnka: y4eOHUK U1 ¢T-ToB By30B. B 2 1. T.1. / A A. I'ycak. —
Munck: TerpaCucremc, 2004. — 542 c. (8 2x3.)
16. I'ycak, A.A. Briciiasg maremaTnka: y4eOHUK U1 ¢T-ToB By30B. B 2 1. T.2. / A.A. I'ycak. —
Munck: TerpaCucremc, 2004. — 447 c. (8 9k3.)
17. IuddepennmansHoe ucumciaeHue QpyHKUUN oHONW mepeMeHHoi: yuebHoe mocobue / B.B.
Wnwuna [u np.]; M-Bo obpazoBanus u Hayku Poccutickoit deneparuu, denepanbHOe areHTCTBO
no obpazoBanuto, BI'TIY. — brnarosemenck: [U3a-so BI'TIY], 2006. — 93 c. (34 5k3.)
18. Topodeera, A.B. Bricmas maTtemaruka. ['ymanurapubie criermanbHocTh. / A.B. Jlopodeena.
— M.: Ipoda, 2003. — 384 c. (30 7k3.)
19. N30panHHbBIe BOITPOCH MaTEMAaTHUECKOTO aHamu3a. [Ipeaen GyHKINKM U HEIPEPBIBHOCTD: y4eo-
Hoe nocobue / H.B. Epmak [u ap.]; M-Bo oOpa3oBanus u Hayku Poccuiickoit denepanuu, dene-
panbHOE areHTCTBO 1o obpazosanuto, bI'TIY. — bmarosemenck: [MU3a-so BI'TIY], 2005. — 115 c.
(49 sx3.)
20. KBacosa, 11.B. Pssr: yue06. mocobue mis cT-1oB By30B / M.B. KBacosa, C.1O. Jlanuna. — bia-
rosemieHck: M3a-so BI'TTY, 2009. — 96 c. (20 7k3.)
21. Kynpsiues, JI.JI. KpaTkuit Kypc MaTeMaTHUECKOTO aHAIN3a: YYEOHHK ISl CTYICHTOB BY30B.
B 2-x 1. T.1. luddepenunansioe U MHTErpaibHOE UCYUCICHHS (PYHKIMIA OJTHOW TepEMEHHOM.
Psner./ JI.JI. Kynpssues. — M.: ®U3MATIJINUT, 2003. — 399 c. (32 3k3.)
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22. Kynpssues, JI.J[. KpaTkuit kypc MaTeMaTHYECKOTO aHAIM3a: YIYCOHHK VIS CTYACHTOB BY30B.
B 2-x 1. T.2. luddepenunanbuoe u HHTETpaIbHOE HCUUCICHUS (PYHKIIUI MHOTUX MTEPEMEHHBIX.
I"apmonnuecknii ananus. / JI.JI. Kynpssues. — M.: DU3MATIINUT, 2003. — 424 c. (36 3k3.)
23. Ilucemennsiit, J[.T. KoHCIIEKT JEKIM MO TEOPUH BEPOSTHOCTEW, MAaTEeMaTHYECKOH CTaTu-
CTUKE M ciydaiiHbpIM Tiporieccam / [[.ITucemennsiid. — M.: Aiipuc-nipecc, 2008. — 287c¢. (10 3k3.)
24. [Tymkuna, O.H. IIpakTuKkyMm 1o MaTeMaTHYECKOM CTAaTUCTHKE: yueOHOe mocoOue JUIst CTyIeH-
toB By30B / O.H.Ilymkuna. - bnarosemenck: M3n-so BI'TTY,2006.-93c¢. (10 3k3.)
25. ®epoprok, M.B. O6sikHOBeHHBIE MU depenranbabie ypaBHenus. — CI16.: «Jlaaby, 2003. —
447 c. (12 7k3.)
26. ®unumnmos, A.I1. Coopuuk 3a1a4 o quddepeHnnanbHpM ypaBHeHusm. — M.: Hayka, 1970.
—94 c. (8 9k3.)
27. Sxmmna, A.C. IlpunoxeHus: onpeeneHHoro HHTerpaja Ipy PElICHUH FeOMETPUYECKUX U
busznueckux 3aaa4: yuaeo. mocooue / A.C. SAxmuna. — bnarosemenck: U3a-so BI'TIY, 2014. — 171
c. (21 7x3.)

9.2 ba3bl JaHHBIX U HH(POPMAIMOHHO-CITPABOYHbIE CHCTEMBbI

9.3 DJIeKTPOHHO-0N0/IHOTEYHbIEe pecypchl

28. http://rucont.ru/efd/246490 I1poracos FO. M. Marematuueckuii anamu3. — M.: HAVKA. — 166
c.
29. http://www.rucont.ru/searchresults Knumos B. C. OgHoMepHblit MaTemMaTHuueckuid ananus. Y.
. - Spl'y. 126 c.
30. http://www.rucont.ru/efd/236290 Breaenue B MareMaTudeckuii ananus. [IpousBoaHas u ee
MpWIOKEHUs. - Boirorp. roc. apxuT.-CTpouT. yH-T. 19 c.
31. http://rucont.ru/efd/204985 He3znamoa M. A. OCHOBHBIE METOJIbI HAXOXKACHHS MPEICIIOB. -
oy ory.-24ec.
32. http://rucont.ru/efd/245225 Kapakynuna E. O. DnemeHTh TeOpuu MHOKECTB. Teopus npeze-
noB. HenpeprIBHOCTB U TOUKH pa3pbiBa pyHkuil. — OI'Y. — 68 c.
33. http://rucont.ru/efd/202367 Paccoxa E. H. Heonpenenennsiii uarerpain. — OI'Y. — 43 c.
34. http://rucont.ru/rubric/39 Tyran6aeB A.A. Matematnueckuii ananus: aTerpaisl: yueo. mo-
cobue — M.: ®JIMHTA, 2013. - 88 c.
35. http://rucont.ru/efd/225962 Psap1. — U3aarenbcko-nonurpaduueckuii meHTp BopoHexckoro
roCyJJapCTBEHHOT'O YHUBEpcUTeTa. — 24 c.
36. http://rucont.ru/efd/193367 Tkauesa O. JI. Psasl Teitnopa u Makiopena. Psist @ypoe. — 'OY
ory.-27c.
37. http://rucont.ru/efd/193090 OcHoBBI MaTEMaTHYECKOTO aHANK3a (MO1YJIb "DYHKIIUU HECKOJIb-
kux nepemeHHsix"). - 'OY OI'Y. - 111 c.
38. http://www.rucont.ru/efd/237396 Kiumos B. C. MHoromepHbIii MaTeMaTH4YecKkuii ananus. Y.
l.-SpI'Y. 126 c.
39. http://www.rucont.ru/efd/237397 Knumos B. C. MHoromepHsblii MaTeMaTndeckuii ananms. Y.
. —SpI'y. 125 c.
40. http://rucont.ru/efd/178092 IManteneeB A. B. OObIkHOBEHHBIE TU(QEpPEHIINATbHBIC YpaBHE-
Hus. [Ipaktnueckuit kype. — M.: Jloroc. — 387 c.
41. http://rucont.ru/efd/246506 TyrauGaeB A. A. duddepennuanbHpie ypaBHEHUsS. — -M.:
@®JIMHTA, 2013. - 34 c.
42. http://rucont.ru/efd/245199 Bonoaypuna U. I1. O6bikHOBeHHBIE AU depeHIInaNTbHBIE ypaBHE-
HUS NIEPBOTO NOPsKA B IpUMepax U npuioxeHusx. — OI'Y. — 58 c.
43. http://rucont.ru/efd/193142 KproukoBa W. B. Matemaruyeckuii ananus. TpeTuii cemecTp —
muddepenmanbabie ypasHeHus. — 'OY OI'Y. —76 c.
44, Jnextponnsie pecypcbl ObC «Jlauby, «PykoHT.
45. OBC «IOpaiit» https://urait.ru/
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jli1g ipoBeieHus 3aHATUN JICKIIMOHHOTO U CEMHUHAPCKOTO TUIA, TPYIIIOBBIX U UHAUBHUIY-
QIBHBIX KOHCYJIbTAIlMH, TEKYIIET0 KOHTPOJS M MPOMEXKYTOYHOM aTTeCTallud HCIOJIb3YIOTCS
ayJIMTOPUH, OCHAIIEHHBIC YUeOHON MeOebIo, ay AUTOPHOM OOJIBIIION JOCKOM, MEJIIOM U TPSIIKOM,
KOMITBIOTEPOM(paMH) ¢ yCTaHOBJICHHBIM JINIEH3UOHHBIM CHEIMATH3UPOBAHHBIM TPOTPAMMHBIM
o0ecrnieueHreM, KOMMYTaTOPOM JJIsl BBIXO/IA B QJIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY U 3JIEKTPOH-
HYI0 HH(pOpMaImoHHO-00pa3oBaTenbHyto cpeay BITIY, MynpTUMETUITHBIME IPOEKTOPAMH, IKC-
MO3UIIMOHHBIMH 2KpaHaMH, y4eOHO-HATJIHBIMU TOCOOUSMU (TaOIUIIbI, MyJIbTUMEAUMHbBIE TIPEe-
3eHTanun). s npoBeeHus MPaKTHYECKUX 3aHATHH TaKKe UCIOIb3yeTCs:

Ayn. 101

e CTOJN y4eHHUYECKHH 2-MecT. (25 miT.)
Cryn (50 mrt.)
Cron npenonasarens (1 mrT.)
Cryn npenogasatens (1 mr.)
[Tronutp (1 wr.)
Aynuropnasa pocka (1 mr.)

e KoMIbploTep C yCTaHOBJICHHBIM JIMIIEH3MOHHBIM CIEIHATM3HPOBAHHBIM POrPAMMHBIM
obecrieyeHueM (5 mrT.)

e 8 - nmoproBelii kommyTaTop D-LINK s BeIX0/1@ B 37€KTPOHHO-OMOIMOTEUHYIO CHCTEMY U
ANEKTPOHHYI0 HH(OPMALIMOHHO-00pa3oBaTenbhyo cpeay BITIY (1 mT.)

e MynbsTumenuiinsiii npoekrop SHARP -10 X(1 mit.)

e DKCMNO3UIMOHHBIN KpaH (HaBecHOM) (1 miT.)

o MOV «CANON» (3 mT)

o MDY «EPSON» (1 mT.)

e VueOHO-HArJsAJHbIC TOCOOUS - CIal I, TAOIUIBI, MYJTbTUMEAUMHBIC IPE3EHTAIUH 110
mucHuminHe «MaTeMaTHKay

o KOMIUIEKT 4epTEKHBIX HHCTPYMEHTOB, KOMIUIEKT MaTeMaTUYECKUX MOJIeNen

CamocrosTenbHas padoTa CTYACHTOB OPTaHU3YETCs B ayTUTOPHSIX OCHAIICHHBIX KOMITh-
IOTEPHOM TEXHUKOW C BBIXOJIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEy By3a,
B CHEIMATM3UPOBAHHBIX JIA00OPATOPHUSX 10 IUCIUILTHHE, a TAKKE B 3aJ1aX JJOCTYIIA B JIOKATBHYIO
cetb BI'TIY, B mabopaTopuu NCUX0JIOT0-NEeAArOTMYECKUX UCCIET0OBAaHUN U JIp.

JInneH3snoHHoe nporpaMMHOE o0ecrieueHre: ONepaliOHHbIE CHCTEMBI CEMENCTBA
Windows, Linux; oducusie mporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3zpaborunk: SAxmmua A.C., kauauaaT pU3MKO-MaTeMaTHYECKUX HAayK, JOLEHT Kadeapsl
(Gu3nuUecKoro U MaTeMaTHYECKOro 00pa3oBaHusl.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

Yr1Bepxkaenue usmenennit u gonoanedui B PII/1 nas peanmuzanuu B 2020/2021 yu. r.
PII[] o6cyxnena u oqobpena s peanu3anuu B 2020/2021 y4. 1. Ha 3aceganuu kadeapsl
bu3rIecKoro 1 MmaremMaruieckoro oopasoBanus (mpotokos Ne 10 ot «16» utons 2020 r.). B PI1/]
BHECEHBI CIICTYIOIINE U3MEHEHUS U JOTIOJIHCHUS:
B paGouyro nmporpaMmy BHECEHBI CIICIYIONINE U3MEHEHHSI U JOTIOJTHCHUSI:

Ne uzmenennst: 1

No cTpaHHITBI ¢ U3MEHEHUEM: TUTYJIbHBIN
JINCT

Uckmounts: MUHUCTEPCTBO HAYKU U | Bxmrounts: MUHUCTEPCTBO ITPOCBE-
BBICILIEI'O OBPA3OBAHUS POCCHUI- LIIEHU I POCCUMCKOU ®EJEPALINU
CKOU ®EJIEPALIMU

Yr1Bepkaenue usmenennii u nonosnenuii B PILJ nas peanuzanmnu B 2021/2022 yu. r.

PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2021/2022 yae6HOM roay
Ha 3acenannu Kadeapsl pU3NYECKOro U MareMarudeckoro odpaszoBanus (mpoTokos Ne 8 ot 21
anpens 2021 r.).

B pabouyto mporpaMMy BHECEHBI CIIEYIOIINE U3MEHEHHUS U JOMOTHEHUS:

No uzmenenus: 2

Ne crpanuipsl ¢ usmeHenuem: 99
HckinrounTs: Bxurounts:

B nynkr 9.3:

OBC «tOpaiit» https://urait.ru/

YT1Bep:xkaenne usmenenuii u ronoanenuii B PILJI nas peanmsamuu B 2022/2023 yu. r.

PII/] nepecMmoTpena, oOcyxieHa u ogoopena s peanu3anuu B 2022/2023 yye6HOM roay
Ha 3acelaHuu Kadenpsl (PU3MUECKOro U MaTeMaTudeckoro oopazoBanus (MpoTokoa Ne 9 ot «25»
Mmas 2022 r.).

YTBepxkaeHne usmMenenuii u nononnenuii B PIIJI nas peanusamun B 2023/2024 yu. r.

PIIJT nepecmoTpena, obcyxaeHa u ogodpena st peanmzanuu B 2023/2024 yuebHOM TOIY
Ha 3aceJaHuu Kadeapsl (U3NYECKOro U MaTeMaTH4eckoro oopaszoBanus (mporokon Ne 9 ot 28
utoHs 2023 r..).

YrBep:knenue uzmenenuii u qonosHennii B PINJL nus peanuzauuu B 2024/2025 yu. r.

PIT/I nepecMoTpena, oOcyskaeHa u ogodpeHa Juist peanuzanuu B 2024/2025 yyeOGHOM roay
Ha 3aceflaHuu Kadenpsl (pU3MUECKOro U MaTeMaTuyeckoro oopasosanus (mporokos Ne 9 or 24
Mmas 2024 r.).
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